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SULFAMTOES AS GAMMA-SECRETASE INHIBITORS 

The present invention relates to a novel class of compoimds their 
salts, pharmaceutical compositions comprising them, processes for making 
6 them and their use in therapy of the human body. In particular, the 

invention relates to compounds which modulate the processing of APP by 
Y-secretase, and hence are useful in the treatment or prevention of 
Alzheimer^s disease. 

Al2^eimer's disease (AD) is the most prevalent form of dementia. 

10 Although primarily a disease of the elderly, affecting up to 10% of the 
population over the age of 65, AD also affects significant numbers of 
yoimger patients with a genetic predisposition. It is a neurodegenerative 
disorder, clinically characterized by progressive loss of memory and 
cognitiye function, and pathologically characterized by the deposition of 

15 extracelltilar proteinaceous plaques in the cortical and associative brain 

regions of sufferers. These plaques mainly comprise fibrillar aggregates of 
p-amyloid peptide (AP), and although the exact role of the plaques in the 
onset and progress of AD is not fully understood, it is generally accepted 
that suppressing or attenuating the secretion of Ap is a likely means of 

20 alleviating or preventing the condition. (See, for example, ID research 
alert 1996 l(2):l-7; ID research alert 1997 2(l):l-8; Current Opinion in 
CPNS Investigational Drugs 1999 l(3):327-332; and Chemistry in Britain, 
Jan. 2000, 28-31.) 

AP is a peptide comprising 39-43 amino acid residues, formed by 

25 proteolysis of the much Isirger amyloid precursor protein. The amyloid 

precursor protein (APP or APPP) has a receptor-like structure with a large 
ectodomain, a membrane spanning region and a short cytoplasmic tail. 
Different isoforms of APP result from the alternative splicing of three 
exons in a single gene and have 695, 751 and 770 amino adds respectively. 

30 The AP domain encompasses parts of bo& extra-cellular and 

transmembrane domains of APP, thus its release implies the existence of 
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two distinct proteolytic events to generate its NH2- and COOH-terinini. At 
least two secretory mechanisms exist which release APP from the 
membrane and generate the soluble, COOH-truncated forms of APP 
(APPs). Proteases which release APP and its fragments from the 
5 membrane are termed '^secretases". Most APPs is released by a putative a- 
secretase which cleaves within ihe Ap domain (between residues hys^^ and 
Leui7) to release a-APPs and precludes the release of intact Ap. A minor 
portion of APPs is released by a ^-secretase^ which cleaves near the NHsr 
terminus of AP and produces COOH-terminal fragments (CTFs) which 
10 contain the whole Ap domain. Finding these fragments in the 

extracellular compartment suggests that another proteolytic activi1y<Y* 
secretase) exists under normal conditions which can^enerate the COOH- 
terminus of Ap. 

It is believed that y-secretase itself depends for its activity on the 
15 presence of presenilin-l. In a manner that is not folly xmderstood 
presenilin-1 appears to undeigo autodeavage. 

There are relatively few reports in the literature of compounds with 
inhibitory activity towards P- or y-secretase, as measured in cell-based 
assays. These are reviewed in the articles referenced above. Many of the 
20 relevant compounds are peptides or peptide derivatives. 

The present invention provides a novel class of non-peptidic 
compoimds which are useful in the treatment or prevention of AD by 
modulating the processing of APP by the putative y-secretase, thus 
arresting the production of Ap and preventing the formation of insoluble 
25 plaques. 

According to the invention, there is provided a compoimd of formula 

I: 
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wherein: 

A and B are independently selected firom -(GXYV ; 
-(CXy)qCY = CYCGXYV ; -(CSXY)jm»a(CXy)y- ; 



-(cxy)-c = Q-(cxy)r- 




R« 



-(cs:Y),<rY - qY-(cxY),- 

R* ^ Zi ^ RS 



R6 



and 



-(CXY)q-N C— (GXY)r- 



X represents halogen, R9 -OR9 -SR^, -S(0)tR" where t is 1 or 2, 
-0S02R», -N(R9)2, -COR9 -CO2R9 -OCORio, -OCO2R10, -CON(R8)2, 
10 -S02N(R9)2, -OS02N(R9)2, -NR9COR10, -NRsCOaRio or -NReS02R"; 
Y represents H or Ci-eallsyl; 

or X and Y together represent =0, =S, =N-OR"or =CHR"; 

provided neither A nor B comprises more than one -CXY- moiely 
which is oth^ than -CHa-; 
15 Z completes an aromatic ring system of 5 to 10 atoms, of which 0 to 

3 are selected from nitrogen, oxygen and sulfur and the remainder are 
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carbon, or Z completes a non-aromatic ring system of 5 to 10 atoms, of 
which 0 to 3 are independently selected from oxygen, nitrogen and sulphur 
and the remainder are carbon; 

completes a non-aromatic ring sjrstem of 5 to 10 atoms, of which 0 
6 to 3 are independently selected from o:^gen, nitrogen and sulphur and 
the remainder are carbon; 

Z^ completes a 5- or 6-membered heteroazyl ring; 
p is an integer fr*om 1-6; 
q and r are independently 0, 1 or 2; 
10 X and y are independently 0, 1 or 2; 

provided that at least one of A and B comprises a chain of 2 or more atoms, 
such that the ring completed by A and B contains at least 6 atoms; 

Ri represents H, Ci^alkyl, or C2-4alkenyl, or Ri and R^s together 
may complete a 5-, 6- or 7-membered cyclic sulfamide; 
15 R2 represents H, Ci^alkyl, Ce-ioaryl, Ce-ioarylCi-eal^l, Ca^cycloaliyl 

or Ca-eacyl which is optionally substituted with a carbosylic acid group or 
with an amino group; 

R4, R6 and R^ independently represent R^, hal<^^, CN, NO2, -OR^, 
-SRs, -SCOtRio where t is 1 or 2, -N(R9)2, -CORO, -C02R® -OCORio 
20 -CH=N.ORii, .CON(R% -S02N(R^)2, -NR^CORW -NR9CO2R10 

-NR9SO2R10, -CH=CHCH2N(Ri6)2, -CH2OR10, .CH2N(Ri6)2, -NHCOGH2OR10 
or-NHCOCH2N(Ri6)2; 

R7 represents H or R^; or two R^ groups together with a nilxogen 
atom to which they are mutually attached may complete a pyrrolidine, 
25 piperidine, pipercizine or morpholine ring; 

R8 represents Ci-ioalkyl, perfluoroCi-ealkyl, Cs-iocycloal^l, 
Cs^cloalkylCi-ealkyl, C2.ioalkenyl, C2.ioal]3gnayl, Ar or -Ci-ealkylAr; 

BP represents H or Ri<>; or two R^ groups together with a nitrogen 
atom to which they are mutually attached may complete a pyrroHdine, 
30 piperidine, piperazine or morpholine ring which is optionally substituted 
by R12, -COR12 or ^S02Ri2; 
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RIO represents Ci-ioalkyi, perfluoroCi-ealkyl, Ca-iocydoalkyl, 
Cs-ecycloalkylCi^allQrl, C2.ioalkenyl, CjMoallsyiiyl, Ce-ioaryl, heteroaryl, 
heterocyclyl, Ce-ioarylCi-ealkyl, heteroarylCi-ealkyl, heterocyclylCi-ealkyl, 
Ce-ioarylCa-ealkenyl, or heteroarylCa-ealkenyl, wherein the alkyl, 
5 qydoalkyl, alkenyl and alkynyl groups optionally bear one substituent 
selected from halogen, CP3, NO2, CN, -ORn, -SRii, -S02R^, -CORn, 
-CO2R", -CON(R")2, -OCOR12, -N(Rii)2 and -NRHCORiS; and tte aiyl, 
heteroaryl and heterocyclic groups optionally bear up to 3 substituents 
independently selected from halogen, NO2, CN, R^, -OR^^, -SR^^, -S02R^, 
10 -CORii, -CON(Rii)2, -OCORi^, ~N(Rii)2 and -NRiiCORi^; 

Rii represents H or R^; or two R^^ groups together with a nitrogen 
atom to whidi they are mutually attached may complete a heterocycHc 
ring system of 3-10 atoms, 0-2 of which (in addition to said nitrogen atom) 
are selected from O, N and S, said ring system bearing 0-2 substituents 
15 selected from halogen, CN, NO2, 0x0, R12, OH, OR^, NH2, NHR12, CHO, 
CO2H, CORi^and CO2R12; 

represents Ci^alkyl winch is optionally substituted with 
hfJogen, CN, OH, Ci^alkoxy or Ci-4alkoxycarbonyl; perfluoroCi^allqd, 
Ca-ycydoalhyl, C2-6alkenyl, C2^alkynyl, Ar, -Ci-ealkylAr, ArOCi-ealkyl or C- 
20 heterocyclyl which is optionally substituted with halogen, C3^, Ci-^alkyl, 
OH, perfluoroCi^alkyl, C2-6acyl, Cwalkoxy or Ci.4alko:^carbonyl; 

R13 represents R9 -CORio, .CO2R10, -S02Ri^ -CON(R»)2 or 
-S02N(R»)2; 

R14 represents H, Ci-ioalkyl, perfluoroCi-ealkyl, Ca-iocydoalkyl, 
25 Ca-ecycloalkylCi-ealkyl, C2-ioalkenyl, C2-ioaligniyl, Ce-ioaryl, heteroaryl, 
Ce-ioarylCi-ealkyl, or heteroarylCi-ealkyl, wherein the al^l, cycloall^l, 
alkenyl and alkynyl groups optionally bear one substituent selected from 
halogen, CN, NO2, -OR'', -SR^, .S(0)tR8 where t is 1 or 2, -N(R7)2, -COR^, 
-CO2R7, -OCOR8, -CON(R7)2, -NR^CORfi, -Ci-ealkylNR^CORS, -NR7CO2R8 
30 • and -NR7SO2R®, and the aryl and heteroaryl groups optionally bear up to 3 
substituents selected from R®, halogen, CN, NO2, -OR^, -SR"^, -S(0)tR® 
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6 

where t is 1 or 2, -N(R'5^)2, -COR^ -C02R^ -OCORs, -CON(R7)2, -NR^CORs, 
-CwalkylNR^CORs, -NR7C02R« and -NR7SO2R8; 

R15 represents H or Ci-ealkyl; or R^^ and R^ together complete a 5-, 
6- or 7-meznbered cyclic sulfamide; 
6 each R^^ independently represents H or R^^^ or two R^^ groups 

together with the nitrogen to which they are mutually attached complete a 
mono- or bicydic heterocyclic ring system of S-10 ring atoms selected firom 
C, N, O and S, said ring system optionaiUy having an additional aryl or 
heteroaryl ring fused thereto, said heterocyclic system and optional fused 
10 ring bearing 0-3 substituents independently selected firom halogen, 0x0, 
NO2, CN, R12, -ORii, -SR", -SO2R12, -CORii, -CO2R11, -CON(Rii)2, 
-OCOR12, -N(R")2 and .NR11COR12; 

Ar represents phenyl or heteroaryl either of which optionally bears 
up to 3 substituents independently selected from halogen, CF3, NO2, CN, 
15 OCP3, Ci-ealkyl and Ci-ealkoxy; 

"heterocyclyl" at every occurrence thereof means a cyclic or 
polycyclic system of up to 10 ring atoms selected from C, N, O and S, 
wherein none of the constituent rings is aromatic and wherein at least one 
ring atom is other than C; and 
20 "heteroaryl" at every occurrence thereof means a cyclic or polycyclic 

system of up to 10 ring atoms selected from C, N, O and S, wherein at 
least one of the constituent rings is aromatic and whereiin at least one ring 
atom is other than C; 

or a pharmaceutically acceptable salt thereof 
25 In a subset of the compounds according to formula I, 

Ri represents H, Ci^aliyl, or C2-4alkenyl, or Ri and R^* together 
may complete a 5*membered cyclic sulfSamide; 

R4, R6 and R« independently represent R^, halc^en, (3N, NO2, -OR®, 
-SR9, -S(0)tRio where t is 1 or 2, -N(R9)2, -COR®, -COjzR®, -OCORio 
30 .CON(R9)2, -S02N(R9)2, -NR^CORio, -NR9C02Ri<^, -NR9S02Ri^ 
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.CH=CHCH2N(Ri6)2, .CH2ORW .CH2N(Ri«)2, -NHCOCH2OR10 or 
-NHCOCHdSr(Ri«)2; 

Ri® represents Ci-ioal^l, perfluoroCi-ealkyl, Cs-iocycloalkyl, 
Cs-ecycloaUrjrlCi^alkyl, C2.ioalkenyi, C2-ioalkynyl, Ce-ioaryl, heteroaryl, 
5 heterocyclyl, Ce-ioarylCi^alkyl, heteroaiylCi-ealkyl, C6.ioarylC2-6alkenyl, or 
heteroarylC2-6alkenyl, wherein the allsyl, cydoaUsyl, alkenyl and alkynyl 
groups optionally hear one suhstituent selected from halogen, CFs, NO2, 
CN, -ORii, -SRii, -SO2R12, -CORii, -CO2R11, -CON(Rii)2, -OCOR12, -N(Rii)2 
and -NRi^COR^; and the aryl, heteroaryl and heterocyclic groups 
10 optionally hear up to 3 substituents independently selected from halogen, 
NO2, CN, R12, -ORii, -SRii, -SO2R12, -CORii, -CO2RI1, .C0N(Rii)2, 
-OCOR12, .N(Rii)2 and -NRHCORI^; 

Rii represents H or R^; 

R12 represents Ci-ealkyl, perfluoroCi^alkyl, Cs-TcydoaUyl, 
15 C2-6alkenyl, Cs^allgniyl, Ar, -Ci^allgrlAr or ArOCi..6alkyl; 

R^^ represents H or Ci^aUcsd; or R^^ and R^ together complete a 6- 
memhered cyclic sulfamide; and 

each Ri^ independently represents H or R^^, or two R^^ groups 
together with the nitrogen to which they are mutually attached complete a 
20 mono- or bicyclic heterocyclic ring system of 5-10 ring atoms selected from 
C, N, O and S, said ling system optionally having an additional aryl or 
heteroaryl ring fused thereto, said heterocyclic system and/or additional 
fused ring bearing 0-3 substituents independently selected from halogen, 
NO2, CN, R12, -ORii, -SRii, -S02R^, -CORii, -CO2R11, .CON(Rii)2, 
25 -OCORi2,-N(Rii)2and-NRiiCORi2. 

Where a variable occtirs more than once in formula I or in a 
suhstituent thereof, the individual occurrences of that variable are 
independent of each other, imless otherwise specified. 

As used herein, the expression ^Ci-xalkyl" where x is an int^er 
30 greater than 1 refers to straight-chained and branched eSkyl groups 
wherein the number of constituent carbon atoms is in the rai^e 1 to x. 
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Particiilar altyl groups are methyl, ethyl, n^propyl, isopropyl and t-butyl. 
Derived expressions such as *'C2-6alkenyr, ^liydroxyCi-ealkyF, 
"heteroaryr'Ci-ealiyl, *'C2-6alkynyr and "Ci^alkoay" are to be construed in 
an analogous manner. 
5 The expression "perfluoroCi-eaUgrF as used herein refers to alkyl 

groups as defined above comprising at least one or -CFs group. 

The expression ^'Cs-iocycloalkyl" as used herein refers to 
nonaromatic monocyclic or fiised bicyclic hydrocarbon ring systems 
comprising from 3 to 10 ring atoms. BicycUc systems comprising a 

10 nonaromatic hydrocarbon ring of 3-6 members which is fused to a benzene 
ring are also included. Examples include qrclopropyl, cydobulyl, 
cydopentyl, cyclohexyl, cyclohexenyl, decalinyl, tetralinyl and indanyl. 

The expression ^Cs-e cycloalkyl(Ci^)alkyF as used herein includes 
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl and 

15 cyclohexylmethyl. 

The expression "C2-6acyl" as used herein refers to<Cx^allg^l)carbonyl 
groups, such as acetyl, propanoyl and butanoyl, including cycloalkyl 
derivatives sudi as cyclopentanecarbonyl and cydobutanecarbonyl. 

Ce-ioaryl groups include phenyl and naphthyl, prrferably ph^yl. 

20 The expression ^Ce-ioaxylCi^aUsyl, " as used herein includes benzyl, 

phenylethyl, phenylpropyl and naphthylmethyl. 

The expression 'Tieterocyclyl" as used herein means a cycUc or 
polycyclic system of up to 10 ring atoms selected from C, N, O and S, 
wherein at least one ring atom is other than carbon and said atom is part 

25 of a non-aromatic ring. Preferably not more than 3 ring atoms are other 
than carbon. Suitable heterocydyl^oups include azetidinyl, pyrrolidinyl, 
terahydrofuiyl, piperidinyl, piperazinyl, morpholinyl, thiomozpholinyl, 
tetrahydropyranyl, tetrahydropyridinyl, imidazolinyl, dioxanyl, 
benzodioxanyl and 5-aza^-oxabicydo{2.2.1]heptyl. Unless indicated 

30 otherwise, attachment of heterocyclyl groups may be through a -carbon or 
nitrogen atom forming part of the heterocyclic rintg. "C-hefc«ocyclyr 
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indicates bonding through carbon, while '^N-heterocyclyr' indicates 
bonding through nitn^en. 

The expression •'heteroaryl" as used herein means a cyclic or 
polycycKc system of up to 10 ring atoms selected from C, N, O and S, 
wherein at least one of the constituent rings is aromatic and comprises at 
least one ring atom which is other than carbon. Preferably not more than 
3 ring atoms are other than carbon. Where a heteroaryl ring comprises 
two or more atoms which are not carbon, not more than one of said atoms 
may be other than nitrogen. Examples of heteroazyl groups include 
pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyrrolyl, furyl, thienyl, 
pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, 
oxadiazolyl, triazolyl and thiadiazolyl groups and benzo-fused analogues 
thereof. Further examples of suitable heteroaryl ring systems include 
1,2,4-triazine and 1,3,5-triazuie 

The term halogen" as used herein indludes fluorine, chlorine, 
bromme and iodine, of which fluorine and chloiine are preferred. 

For use in medicine, the compotmds of formula I may 
advantageously be in the form of pharmaceutically acceptable salts. Other 
salts may, however, be useful in the preparation of the compoimds of 
formula I or of their pharmaceutically acceptable salts. Statable 
pharmaceutically acceptable salts of the compounds of this invention 
include acid addition salts which may, for example, be formed by mixing a 
solution of the compound according to the invention with a solution of a 
pharmaceutically acceptable acid such as hydrochloric add, sulphuric acid, 
methanesulphonic acid, fumaric acid, maleic acid, succinic acid, acetic 
acid, benzoic acid, oxalic acid, citric acid, tartaric acid, carbonic acid or 
phosphoric acid. Furthermore, where the compotmds of the invention 
carry an acidic moieiy, suitable pharmaceutically acceptable salts thereof 
may include alkali metal salts, e.g. sodium or potassium salts; alkaline 
earth metal salts, e.g. calcium or magnesium salts; and salts formed witiii 
suitable organic ligands, e.g. quatemaxy ammonium salts. 



wo 02/36555 



10 



PCt/GBOl/04817 



Where the compounds according to the invention have at least one 
asymmetric centre, they may accordingly exist as enantiomers. Where the 
compomids according to the invention possess two or more asymmetric 
centres, they may additionally exist as diastereoisomers. It is to be 
6 understood that all such isomers and mixtures thereof in any proportion 
are encompassed within the scope of the present invention. 

Regardless of the presence or absence of asymmetric centres, certain 
compoxmds in accordance with the invention exist as enantiomers by 
virtue of the asymmetry of the molecule as a whole. For example, the 
10 compounds of formula I in which A comprises a monosubstituted fused 
benzene ring lack a plane of symmetry, and hence exist as pairs of 
enantiomers, the interconversion of which is prevented by the rigidity of 
the bridged bicycloaUgd ring structure. It is to be understood that all such 
isomers and mixtures thereof in any proportion are encompassed within 
15 the scope of the present invention, and that structural formulae depicting 
asymmetric molecules of this type shall be representative of both of the 
possible enantiomers, unless otherwise indicated. 

The compotmds of formula I are sulfamido-substituted bridged 
bicycloalbyl derivatives, optionally comprising a further fused ring system. 
20 In some embodiments, the sulfamide group forms part of a spiro-linked 
ring of 5, 6 or 7 members. 

In the definition of A and B in formula I, 

p is an integer from 1 to 6, preferably from 2 to 5, and most 
preferably is 3 or 4; 

25 q and r are independently 0, 1 or 2 but are preferably both 1 or both 

0; 

and X and y are independently 0, 1 or 2, but are pr^erably not botib 

0; 

with the proviso that at least one of A and B must comprise a chain 
SO of 2 or more atoms, such that the ring completed by A and B contains at 
least 5 atoms. Thus, for example, if A and B represent <CXY)p- and - 
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(CXY)arNRiMC2XY)3r respectively, then p must be greater than 1 or at 
least one of x and y must be greater than 0. 

X represents halogen, R^, -OR^, -SR^, -S(0)tRio where t is 1 or 2, 
-0S02R^ -N(R»)2, -C0R9, -C02RS -OCORio, -OCO2R10, -C0N(RS)2, 
5 -S02N(R9)2, -OS02N(R9)2, -NR^cORio -NR9CO2R10 or -NR«SO2Ri0; wherein 
R^ and R^<> are as defined above. Alternatively, X and Y together may 
represent =0, =S, =N-ORii or =CHRii. Typically, X represents H, Ci- 
4alk3rl, substituted Cwallqrl, -OBP^, -COR^S -C02R»a -OCORi<fe, -N(R»a)2, 
-CON(R^)2, -OCO2Ri0a^ -OSOaRioa or (in combmation with Y) =0, =S, 
10 =N-ORii or =CH2, where RQ* is H or R^^S and Rio^ is Ci^alkyl, C2^alkenyl, 
At (especially phenyl) or benzyl. Preferred embodiments of X include H, 
methyl, hydroxymethyl, -COaEt, and (in combination with Y) =0, =S, 
=N-OMe, =N-OEt, =N-OPh, =N-OCH2Phand =CH2. 

Y may represent H or Ci^al^l, or may combine with X as indicated 
15 above. Preferably, Y represents H or together with X represents =0, =S, 
=N-OMe, =N-OEt, =N-OPh, =N-OCH2Phor =CH2. 

Neither A nor B may comprise more than one -CXY- moiety which is 
other than -CH2- - 

When A and/or B comprises a -NR^^- moiety, Ri3 preferably 
20 represents H, optionally-substituted Ci-^alkyl, C2-6alkenyl or 

Ce-ioarylCi-ealhyl. Particular values for Ri3 include H, methyl, etiiyl, allyl, 
Qranometiiyl, carbamoylmethyl, methoxycarbonyhnethyl, benzyl, 
chlorobenzyl and methoxybenzyl. Preferably, A and B do not both 
comprise a -NR^^. moiety. 
25 Suitable embodiments of A and B include: 

-CXY-, -CH2C!XY-, -CH2CXYCH2-, -CH2CH2CXYCH2., -CH=CH-, 
-CH2CH=CHCXY-, -CH2NRI8CJXY-, -CH2CH2NRi3C!Xy-, 
-CH2CXYNR18CH2-, -CXYCH2NR13C5H2-, -NRiscXY-, 
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/ \ 



/ \ 



z 




and 




R6 



Preferred embodiments of A include -CH2CH2CH2-, -CH2CH2-, 
-CH2CH2CH2CH2-, -CH2CH=CHCH2-, and 

5 



Typical embodiments of B include -CH2-, -CHbCEfe-, -CH2CH2CH2-, 
-CH2CH2CH2CH2-, -CH=CH., and .CH2CH=CHCH2-, and preferred 

10 embodiments of B include -CH2CH2- and -CH2CH2CH^, 

Z completes an aromatic ring system containing 5-10 atoms, of 
which 0-3 are selected from nitrogen, oxygen and sulfur and the remainder 
are carbon (in particular, an aromatic ring system containing 6-10 atoms, 
of which 0-2 are nitrogen and the remainder are carbon), or Z completes a 

15 non-aromatic ring system containing 5-10 atoms, of which 0-3 are 
independently selected from oxygen, nitrogen and sulphur and the 
remainder are carbon. Examples of aromatic ring systems completed by Z 
include benzene, naphthalene, pyridine, quinoline, isoquinoline, pyrazine, 
pyrimidine, pyrrole, furan, thiophene, indole, benzofuran, benzothiophene, 

20 oxazole, isoxazole, thiazole, isothiazole and triazole. Examples of ncm- 

aromatic ring systems completed by Z include cydohexane, cydopentane. 
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indane, tetralin, decalin^ piperidine^ piperazme, morpholine, 
tetrahydrofiiran and tetrahydrothiophene. Preferably, Z completes a 
benzene ring or a pyridine ring. 

completes a non-aromatic ring system containing 5-10 atoms, of 
5 which 0-3 are independently selected from oxygen, nitrogen and sulphur 
and the remainder are carbon. Examples of ring sysbems completed by Z^ 
include cyclohexane, cydopentane, indane, tetralin, decalin, piperidine, 
piperazine, morpholine, tetrahydrofuran and tetrahydrothiophene. 

Z^ completes a heteroaromatic zing comprising 5 or 6 atoms, such as 
10 imidazole, triazole or pyrimidine. 

A fused ring (as indicated by Z, Z^ or Z^) may form part of A or B, 
but A and B preferably do not both comprise such a ring. I^pically, such 
fused rings (if present) form part of A. 

Examples of structures completed by A and B include (but are not 
16 restricted to): 
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where w is 1 or 2, and X, Y, Ri, R2, R4, R6, R6^ Ris^ ri4 and have ihe 
same meanings as before. 

Examples of preferred structures include: 



BNSOOCtD: <VWO lie36SS5A1 I > 
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wherein w^ R^, R\ R^^ and R^ have the same meanings as before. 

Ri represents H, Ci-4alkyl (such as methyl, ethyl, isopropyl or 
f-butyl), C2^alkenyl (such as allyl), or R^ and R^^ together complete a cyclic 
6 sulfamide containing 5, 6 or 7 ring atoins. Preferably, R^ represents H, 
methyl or allyl, or together with R^^ completes a cyclic sulfamide 
containing 5 or 6 ring atoms. Most preferably, Ri represents H, or 
together with Ri^ completes a cyclic sulfamide containing 5 or 6 ring 
atoms. 

10 R2 represents H, Ci^alksrl (such as methyl, ethyl, propyl or butyl), 

Ce-ioaryl (such as phenyl or naphthyl), Ce-ioarylCi-ealkyl (such as benzyl), 
Ca^cycloalkyl (such as cyclopropyl, cyclopentyl or cydohexyl), or Cs-eacyl 
which is optionally substituted with — CO2H (such as acetyl, malonoyl, 
succinoyl or glutaroyl), or with an amino group, in particular a primary 

15 amino group or an allyl- or dialkylamino group in which the allsyl group(s) 
comprise(s) up to 4 carbons. Preferably, R2 is H. 

R14 represents H, Ci-ioalhyl, perfluoroCi-ealkyl, Cs-iocydoaltyl, 
Cs-ecycloalkylCi-eallgrl, Ca-ioalkenyl, C2-ioalkynyl, Ce-ioaiyl, heteroaryl, 
Ce-ioarylCi^alkyl, or heteroazylCi^al^l, wherein the allsyl, cycloalkyl, 

'20 alkenyl and alkynyl groups optionally bear one substituent selected froni 
halogen, CN, NO2, -OR7, -SR7, .S(0)tRs where t is 1 or 2, -N(R7)2, -COR7, 
-CO2R7, -OCOR8, -CON(R7)2, .NR7COR8, -CwalkylNR^CORS, .NR7C02R« 
. and -NR7SO2R®, and the aryl and heteroaryl groups optionally bear up to 3 
substituents selected from R^, halogen, CN, NO2, -OR^ -SR^, -S(0)tR« 
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where t is 1 or 2, -N(R7)2, -COR^, -C02R^ -0C0R8, -CON(R7)2, -NR^CORS, 
-Ci^alkylNR7COR8, -NR7CO2R8 and -NR7S02Rfi, where R7 represents H or 
RS; or two R7 groups together with a nitrogen atom to which they are 
mutually attached may complete a pyrrolidine, piperidine, piperazine or 
5 morpholine ring, while R^ represents Ci.ioalkyl, perfluoroCi-eallgrl, 
Cs-iocydoalkyl, Cs-ecydoalkylCi^allgrl, C^-ioalkenyl, C^ioal^Tnyl, Ar or 
-Ci^allqrlAr, where Ar represents phenyl or heteroaryl either of which 
optionally hears up to 3 suhstituents independently selected from halogen, 
CFa, NO2, CN, Ci-ealkyl and Ci-ealkoxy. Preferably, R^ and R8 are 

10 independently selected from H, Ci^allgrl (especially methyl, ethyl, n- 

propyl or isopropyl), perfluoroCi-ealhyl (especially trifluoromethyl or 2,2,2- 
trifluoroethyl), Ar (especially phenyl optionally bearing up to 3 
substituents independently selected from hal(^en, CPs, NO2, CN, Ci^eallsyl 
and Ci^alkoxy) and -Ci-ealkylAr (especially benzyl optionally bearing up to 

15 3 substituents independently selected frt)m halogen, CPs, NO2, <3sr, 
Ci-ealkyl and Ci-ealkoxy), with the proviso that R^ cannot be H. 

Ri^ preferably represents optionally substituted Ci-ioall^l (Buch as 
methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, sec-butyl, qyanomethyl, 
2-fluoroethyl and methoxyethyl), perfluoroCi-ealkyl (such as 

20 trifluoromethyl and 2,2,2-trifluoroethyl), Gs-iocycloaU^l (such as 

cyclopropyl, cydobutyl, cyclopentyl and pydohexyl), Cs-epydoallsylCi^aKyl 
(such as cyclopropylmethyl, cyclobutylmethyl and cyclopentylmethyl), C2- 
ealkenyl (such as allyl), Cz^alkynyl (such as propai^l), CJs-ioaryl {such as 
phenyl) or Ce-ioarylCi^allqrl (such as benzyl which optionally bears up to 2 

25 halogen substituents). 

R15 represents H or Ci-aalkyl (such as methyl or ethyl), preferably H, 
Alternatively, R^^ and Ri together complete a cyclic sulfamide of 6, 6 or 7 
ring atoms, preferably 6 or 6 ring atoms, and most preferably 5 ring 
atoms. 

30 R4 R5 and BP independently represent R^, halogen, <DN, NO2, -OR^, 

-SR», -S(0)<Rio where t is 1 or 2, -N^^h, -COR^, -COs^», -OCORio, 

QSaSSSSAI I » 
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.CH=N-ORii, .CON(R9)2, -S02N(R9)2, -NR^CORio, -NR»C02Rio, 

•CH=CHCH2N(Ri6)2, -CH2OR10, -CH2N(Ri6)2, -NHCOCH2OR10 
or -NHCOCH2N(Ri6)2; where R^, Rio, Ru and Ri« are as defined previously. 
When the group A or B comprises a non-aroznatic ring completed by Z or 
5 Z\ R4, R5 and R^ preferably all represent hydrogen. When A or B 

comprises an aromatic ring completed by Z, R^, R^ and R^ are preferably 
independently selected firom R^ halogen, CN, NO2, -OR^ -N(R8)2, 
-NR^CORio, .NR9CO2R10 -CH=:N-ORii, -CH=CHCH2N(Ri6)2, -C5H20R9 
-CH2N(Ri6)2, •NHCOCH2OR10 and -NHCOCH2N(Ri6)2, but preferably at 
10 least one of R^ and IBfi represents H, and most preferably both of R^ and R^ 
represent H. 

When A or B comprises a heteroaromatic ring completed by Z^, R* 
preferably represents H. 

R^ represents H or R^O; or two Rs groups together with a nitrogen 

15 atom to which they are mutually attached may complete a pyrrolidine, 

piperidine, piperazine or morpholine ring which is optionally substituted 
by R12, .COR12 or -SO2R12, while Rio represents Ci-ioallqrl, perfluoroCi. 
eaUqd, Ca-iocycloalkyl, Ca-ecycloalkylCi-ealkyl, C2-ioa]kenyl, Cz-ioallgniyl, 
Ce-ioaryl, heteroaryl, heterocyclyl, Ce-ioarylCi-eal^l, heteroaxylCi-eall^l^ 

20 heterocyclylCwalkyl, C6-ioarylC2.ealkenyl or heteroarylCa-aalken^d, 

wherein the alkyl, cycloal^l, alkenyl and alkynyl groups optionally bear 
one substituent selected from halogen, CF3, NO2, CN, -ORH, -SRn, 
-SO2R12, -CORii, -CO2R11, "CON(Rii)2, -OCOR12, -N(Rii)2 and -NRHCORI^; 
and the aryl, heteroaryl and heterocycUc groups optionally bear up to 3 

26 substituents independently selected from halogen, NO2, CN, R^, -OR", 
-SRii, .SO2R12, -CORii, -CO2RII, -CON(Rii)2, -OCOR12, ^N(Rii)2 and 
-NR11COR12, where R" and are as defined previously. Preferably, R» 
and RIO independently represent H, Ci-ioalkyl, perfluoroCi^lkyl, 
Ca-ecycloalkylCi^alkyl, C2.ioalkenyl, C2.ioalfc7nyl, Ce-ioaryl, heteroaryl, 

30 heterocyclyl, Ce-ioarylCi-eallyl, C6-ioarylC2^alkenyl, heteroarylC2-6alkenyl, 
heterocyclylCi^allyl or heteroarylCi^alkyl, wherein ttie alkyl, pydoalkyl. 
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alkenyl and alkynyl groups are unsubstituted or substituted by CN, -OR^i, 
.N(Rii)2 , -CORii, or -CON(Rii)2, and wherein the aiyl, heteroaiyl 

and heterocyclyl groups bear not more than two substituents selected from 
halogen, NO2, CN, R^^, ^QRU and -S02R^, with the proviso that Rw cannot 
6 represent H. 

R" represents H or Ri2; or two R^^ groups together with a nitrogen 
atona to which they are mutually attached noay complete a heterocyclic 
ring system of 3-10 atoms, 0-2 of which (in addition to said nitrogen atom) 
are selected from O, N and S, said ring system bearing 0-2 substituents 

10 selected from halogen, CN, NO2, 0x0, R12, OH, OR12, NH2, NHR12, chO, 
CO2H, COR12 and C02R^; while represents Ci^alkyl which is 
optionally substituted with halogen, CN, OH, Ci^alkozy or 
Ci^alkosycarbonyl; C3-7<ycloalkyl, perfluoroCi-eallsyl, C2.6alkenyl, 
C2-6alkynyl, ArOCi-ealkyl, Ar, -Ci-ealkylAr, or C-heterocyclyl which is 

15 optionally substituted with halogen, CN, Ci^alkyl, OH, perfluoroCi-ealkyl, 
C2-6acyl, Ci-4alkoxy or Ci^alkoxycarbonyl; where Ar represents phenyl or 
heteroaryl either of which optionally bears up to 3 substituents 
independently selected from halogen, CF3, NO2, CN, OCPs, Ci-eallqrl and 
Ci^alkoxy. Preferably, Ri^ and R^ independently represent H, optionally 

20 substituted Ci^aUsyl, perfluoroCi^alkyl, C2^a]kenyl, C2^a]kynyl, phenyl 
(optionally bearing up to 2 substituents independently selected from 
halogen, CF3, NO2, CN, Ci-ealkyl and Ci-ealkoxy), heteroaryl (optionally 
substituted by halogen, CF3 or Ci^alkyl), heteroarylCi-ealkyl <such as 
pryidylmethyl or thienylmethyl), benzyl <optionally bearing up to 2 

25 substituents independently selected from halogen, CFa, NO29 CN, Ci-eal^l 
and Ci-ealko^), or optionally-substituted C-heterocyclyl <such as 
piperidin-4-yl or l-acetylpiperidin-4-yl), with the proviso that R^ cannot 
represent H. Altematively, two R^^ groups together with a nitrogen atom 
to which they are mutually attached complete a heterocyclic ring system. 

30 Examples of heterocyclic groups represented by N(Rii)2 include morpholin- 
4-yl, pyrrolidin-l-yl, 2-oxopyrrolidin-l-yl, 2-oxo-imidazolin-l-yl, piperidin- 
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1-yl, 4,4-difluoropiperidin-l-yl, 4-trifluoromethylpiperidizi-l-yl^ 5-aza-2- 
oxa-[2.2.1]bicyclohept-5-yl, piperazin^l-yl, 4-methylpiperazm-l-yl, 3-oxo-4- 
phenylpiperazin-l-yl and 4-acetylpiperazin-l-*yL 

Each R^^ independently represents H or R^^, or two R^^ groups 
5 together with the nitrogen to which they are mutually attached complete a 
mono- or bicyclic heterocyclic ring system of 5-10 ring atoms selected from 

N, O and said ring system optionally having an additional aryl or 
heteroaryl ring fused thereto, said heterocyclic system and optional fused 
ring bearing 0-3 substituents independently selected from halogen, oxo, 

10 NO2, CN, R12, -ORii, -SRii, -S02R^, -CORn, -COt^^\ .CON(Rii)2, 

-OCOR12, -N(Rii)2 and -NRi^CORi^. Examples of heterocycUc ring systems 
represented by — N(R^^)2 include pyrrolidine, piperidine, piperazine, 
morpholine, thiomorpholine, 2,6-diazabicyclo[2,2,l]heptane, 6,6-dihydro- 
8H-imidazo[l,2^]pyrazine and spiro[isobenzofuran-l(3fi),4 -piperidine]. 

15 Preferred substituents include halogen, OH, 0x0 and Regroups, such as 
alkyl, cycloalkjrl, perfluoroalkyl, phenoxyalkyl, pyridyl and phenyl, 
wherein the pyridyl and phenyl groups optionally bear up to 2 
substituents selected from halogen (especially chlorine or fluorine), Ci- 
ealkyl and Ci-ealko^. 

20 R^ very aptly represents halogen (especially chlorine, bromine or 

fluorine), nitro, CN, phenyl, substituted phenyl (such as 
3,5-bis(trifluoromethyl)phenyl, o-anisyl, 2-fluorophenyl, 3-fluorophenyl 
and 4-fluorophenyl), heteroaryl, oximino or alkoximino represented by 
-CH=NORi^, amino represented by -N(R^)2, amido represented by 

25 -NR9COR10, carbamate represented by -NR^COaR^o, alkoxy represented by 
-ORW, optionaUy substituted alkenyl, including -CH=CHCH2N(Ri6)2 
C6-ioarylC2-6alkenyl and heteroarylCS2-6alkenyl, substituted acetamido 
represented by -NHCOCH2(NRi«)2 and -NHCOCH2OR10, or substituted 
methyl represented by -CHsOR^. 

30 R4 also very aptly represents H, OH, CHO, CO2H, alkozycarbonyl 

represented by C02R^® (such as methoxycarbonyl and ethoxycarbonyl) or 
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substituted Ci^alkyl (in particular, Cwalkyl which is substituted by 
or -N(Rii)2). 

Heteroaiyl groups represented by are typically 5- or e-menoibered 
rings such as optionally-substituted (and optionally benzo-fused) pyridine, 
6 furan, thiophene, pyrrole, pyrazole, imidazole, triazole, oxazole, isoxazole, 
thiazole, isothiazole, oxadiazole and thiadiazole* A particular subclass of 
heteroaiyl groups represented by are S-membered heteroaiyl rings 
which are optionally substituted with Ar. Ar in this context typically 
represents (but is not restricted to) phenyl, halophenyl, pyridyl or 

10 pyrazinyl. Exaraples of heteroaryl groups within this class include 5- 
phenyl-l,2,4-oxadiazol-3-yl, 5-(4-fluorophenyl)-l,2,4-oxadiazol-3-yl, 6- 
phenyl-l,3,4-oxadiazol-2-yl, 5-(4-fluorophenyl)-l,3,4-oxadiazol-2-yl, 5- 
pyridyl-l,2,4-oxadiazol-3-yl, 3-(4-fluorophenyl)-l,2,4-oxadiazol-5-yl, 5-(4- 
fluorophenyl)oxazol-2-yl, 3-(pyridin-2-yl)-l,2,4-oxadiazol-5-yl, 3-pyrazinyl- 

15 l,2,4-oxadiazol-5-yl, and 5-(4-fluorophenyl)pyrazol-3-yL Examples of other 
heteroaryl groups represented by R^ include 3-tiuenyl, 2-thienyl, 2- 
benzofuryl, 4-pyridyl, 3-pyridyl and 6-niethoxy-3-pyridyl. 

Examples of oximino or alkoximino groups represented by R^ 
mclude-CH=NOH, -CH=NOC2H5, -CH=NOCH2CH=CH2 and 

20 -CH=NOCH2Ar. In this context, Ar typically represents (but is not 
restricted to) a phenyl group bearing 0-2 substituents selected fix)m 
halogen and CF3. 

Tj^ical examples of amino groups represented by R^ include NH2, 
(3-pyridylmethyl)amino, 4-phenoxybenzylantiino, 4-benzylo2ybenzylaminp, 

25 2-metho3grbenzylamino, 3-methoxybenzylamino, 4-metho2ybenzylaniino, 
3,S-dimethylbuiylamino, (cyclohexylmethyDamino, S-methylbufylamino, 
(4-pyridylmethyl)ainino, 2-benzylo2yethylamino, 2-phenylpropylandno, 
(2,3-dihydrobenzo[l,4]dioxin-6-ylmethyl)amino, 4-^-butylbenzylamino, 

3- phenylbutylainino, 4-isopropoxybenzylamino, (benzofuran-2- 
30 ylmethyl)amino, 3-phenylpropylamino, 4-n-pentylbenzylamino, 

4- methanesulphonylbenzylamino, 3-(4-^-butylphmoxy)benzylamino, 
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3^4-methox3rphenox7)beiizylamiiio, S-trifiuoromethoxjrbenzylaixuxio, 

4- cyanobenzylainino, S-fluorobenzylamino, 4-fluorobenz7laxxiino, 

5- chlorobenzylamino, 3-trifluoTOmethylbenzylaimno, 

3- (3,4-dichloropheno:^)bejizylainino, 4-(4-^-butylthiazol-2-yl)beiizylamm 
5 4-(hex-l-ynyl)ben2ylaimno, 3-beiizylo:^b6iu^laixuno and 

4- phenylpipeTidin-l-yL 

TjHpical examples of amide groups represented by include 
benzamido, phenylacetamido, 3,5-difluoroplienylacetamidOy 4- 
fluorobenzamido, acetamido, propionamido, butyramido, pentanamido, 

10 hexanamido, isobutyramido, 3-methylbutyramido, 2-methylbutyramido, 2- 
methylpentanamido, 3-methylpentanamido, 4-methylpentanamido, 2,2- 
dimethylbutyramido, 2-ethylbutyramido, cydopentylacetamido, 2,2- 
dimeihylpent-4-enamido, cyclopropylacetamido, 4-methyloctanamido, 
3,5,5-trimetliylhexanamido, 2-methylhexanamido, 2,2- 

15 dimethylpentanamido, 5-methylliexanamido, 3-pbenylpropionamido, 
isonicotinamido, pyridine-2-carboxamido, nicotinamido and 2-(2,4- 
dichlorophenoxy)propionarQido, 

Typical examples of carbamate groups represented by include 
phenoxycarbonylamino, 4-chlorophenoxycarbonylainino, 

20 methoxycarbonylamino, ben^loxycarbonylamino, 
isobutoxycarbonylamino, allyloxycarbonylamino, 
4-methylpIienoxycarbonylamino, 4-bromophenoxycarbonylaEnino, 
4-fluorophenoxycarbonylamino, 4-methoxyphenoxycarbonylamino and 
2,2-dimethylpropo3grcarbonylamino. 

25 When R^ represents an alkoxy group -OR^^ R^^ preferably 

represents Cs-ioarylCi^alkyl (such as benzyl, chlorobenzyl, fluorobenzyl 
and metho^benzyl), heteroarylCi-ealkyKsuch as pyridylmethyl and 
pyridylethyl), Cwalkyl <such as methyl), or Ci-eallgrl which is substituted 
with -ORi^ or with -N(Rii)2, especially an ethyl ^oup substituted in the 2- 

30 position with -OAr or with -N(Rii)2 where the R^^ groups optionally 
complete a heterocyclic ring. Examples of substituted etho:^ groups 
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represented by include phenosyethoxy; 4-Ghlorophenoxyethoxy, 
4-fluorophenoxyethoxy, imidazol-l-ylethosgr, pyridm-2-ylethoxy and - 
OCH2CH2-N(R^i)2 in which -N(Rii)2 represents morpholin-4-yl, 4- 
acetylpiperazin-l-yl, 4-trifIuoromethylpiperidin-l-yl, N-<thiophene<-2- 
5 yhnethyl)aniino, N-(pyridin-3-yhnethyl)aminOy 2-oxopyrrolidin-l-yl, 2- 
oxoimidazolin-l-yl or 3-oxo-4-phenylpiperazin«l-yL 

Typical examples of Ce-ioaiylCs-ealkenyl groups represented by 
include 4-phenylbut-l-enyl, styryl, 4-methojQrstyryl, 4-fluorostyryl, 
4-chlorostyryl and 4-bromostyryL 

10 Typical examples of heteroarylC2-6alkenyl groups represented by R* 

include 3-(iinidazol-l-yl)propenyl and 3''<l,2,4-triazol-l-yl)propenyL 

Typical examples of alkenyl and substituted alkenyl^n^ups 
represented by R^ include, vinyl, cyanovinyl, 3-bydro^propenyl, 
meihoxycarbonylethenyl, benzoylethenyl and 3-[4-methyH,2,4-triazol-5- 

15 ylthiolpropenyL 

A special class of alkenyl groups represented by R* have the formula 
--CH=CHCH2N(Ri6)2. In this context, typical embodiments of -N(Ri«)2 
include N,N-dimethylamind, piperidin-l«-yl, morpholin-4-yl, 4- 
methylpiperazin-l-yl, 4-phenylpipera2in-l-yl and N-(2-metho3rfethyl)-N- 

20 methylamino. Further examples Include 4-tri£luoromethylpiperidin-l-yl, 
4,4-difluoropiperidin-l-yl, 5-aza-2-oxabicycloI2.2,l]hept-5-yl, 1,2,3,6- 
tetrahydropyridin-l-yl, N-furfurylamino, N-(indan-l-yl)amino, N-(pyridin- 
2-ylmethyl)ainino, N,N-bis(2-metho^ethyl)amino, 3,3-difluoropyrrolidin- 

1- yl, 4-hydroxy-4-trifdoromethylpiperidin-l-yl, 3-oxopiperazin-l-yl, 3-oxo- 
25 4-cyclohexylpiperazin-l-yl, 3-oxo-4-phenylpiperazin-l*yl, 4- 

methylpiperidin-l-yl, N-(2,2,2-trifluoroethyl)amino, N-(thiophene^ 
ylmethyDamino, N-methyl-N-(tetrahydrofuran-3-ylmethyl)amino, 

2- phenoxymethylmorpholin-4-yl, 3-(pyridin-3-yl)-pyrrolidin-l-yl, N<4- 
phenylmorpholin-2-ylmethyl)amino, N-ttetrahydropyran-2- 

30 ylmethyDamino, N-<tetrahydrofuran-3-yl)amino, 3-hydroxypiperidin-l-yl, 
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N-methyl-N-(tetrahydropyran-4-yl)aimno, N-(dioxan-2-ylinethyl)ainixio 
and N-(tetrahydropyraii-4-yl)ainino, 

Typical examples of substituted acetamido groups represented by 
•NHCOCH2(NRi«)2 include 2-(diethylamino)acetamido, 2-(N-benzyl-N- 
5 methylamino)acetaznido, 2-(pyrrolidin-l-yl)acetamido, 2-[4-(4- 
fluoroplienyl)piperazin-l-yl]acetamido^ 2-[5-(4-£Luoroplienyl)-2,5- 
diazabicyclo[2.2.1]hept-2-yl]acetamido, 2-(4-phenylpiperazin-l- 
yl)acetamido, 2«<piperidin-l-yl)acetamido9 2-(4-meihylpiperazin-l- 
yDacetamido, 2-(morpholin-4-yl)acetainido, 2-(4-phenylpiperidin-l- 

10 yl)acetamido, 2-[4-(2-metho:^rphenyl)piperidin-l-yl]acetainido, 2-(2- 
phenoxymethylmorpholin-4-yl)acetamido, 2- [(4-phenylniorpliolin-2- 
ylmethyl)amino]acetamido, 2-(3-phenyl-5,6-dihydro-8H- 
imidazo [l,2-a]pyrazin-7-yl)acetamido and 2- [4-(2^ 
n:ieth6xyphenyl)piperazin-l-yl]acetamidb. 

16 Typical examples of substituted acetamido groups represented by 

-NHC0CH20R^^ include 2-methoxyacetamido, 2-pheno^acetaimdo, and 
the corresponding 2-, 3- and 4-fluoropheno^ derivatives and 2-, 3- and 4- 
chlorophenoxy derivatives. 

Typical examples of substituted methyl groups represented by 

20 -CH2ORS include hydroxymethyl, phenoxymethyl, 2-, 3- and 4- 

chloropheno^nnethyl, 2-, 3- and 4-fluorophenoxymethyl, 2-, 3- and 4- 
methoxyphenoxymethyl, 4-trifLuoromethylphenoxymethyl, 4-t- 
butylpheno:^nmiethyl, 4-[l,2,41triazol-l-ylphenoxymethyl, quinolin-5« 
yloxymethyl, 4-trifluoromethoxyphenoxymethyl and 4*(4-acetylpiperazin*- 

25 l-yl)phenoxymethyL 

Typical examples of other substituted Ci-ealkyl groups represented 
by include 3-(morpholin-4-yl)propyl, 3-(4-trifluorometiiylpiperidin-l- 
yl^propyl, morpholin-4-ylmethyl, 2-carbo2yethyl and 2- 
metiioxycarbonylethyl. 

30 A subclass of the compounds of formula I is defined by formula 1(A): 
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wherein Ria represents H, Ci.4atk7l or Cs^alkenyl; Ri«a represents H or Ci- 
ealkyl; and A, B, R\ R2 and Ri* have the same meamngs as before. 

A preferred subset of the compounds of formula 1(A) is defined by 
formula 1(B): 




KB) 

wherein w, R^, Ri^ and Ri^a have the same meanings as before. 

Examples of acyclic sulfamates in accordance with formula 1(A) 
include: 




10 




and 
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where R and are as indicated below: 



R 


R* 


dimeihylamino 


H 


n-propylamino 


H 


(^dopenl^lamino 


H 


2-liydro^pyclopent7lanuno 


H 


methylamino 


H 


ethylamino 


H 


isopropylamino 


H 


t-buiyleunino 


H 


n-bu1ylamino 


H 


propargylaxnino 


H 


allylamino 


H 


sec-butylandno 


H 


2-meiho2yethylaiimio 


H 


cydopropylamino 


H 


cydlobutylaimno 


H 


cydobezylamino 


H 


2,2,2-trifluoroeiihylamino 


H 


n-propylamino 


H 


t-bulylamino 


H 


n-propylamino 


Me H 


cydobuiylamino 
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R 


R4 


cyclobutylamino 


/— \ 


cyclobutylamino 


PhCBtaO- 


2,292-trifluoroethylainino 


PhCHaO- 


cydobutylainino 




cyclobulylamino 


/ — \ 


2,292-txifluoroethylamino 


/—\ 


292,2-trifluoroetfaylaiDmo 




2,2,2-trifluoroethylairdno 


MeOCO- 


2,2^2-trifluoroethylamino 




2,2,2-trifluoroethylainino 




2,2y2-t]ifluoroethylamiiio 




2,2,2-tidfIuoroeflxylammo 




cyclobutylamino 





Another subclass of the compounds of formula I is defined by 
formula 1(C): 
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KC) 

wherein z is 1, 2 or 3; and A, and R^^ have the same meanings as 
before. 

Preferably, z is 1 or 2, and most preferably z is 1. 
5 A preferred subset of the compoimds of formula 1(C) is defined by 

formula 1(D): 




wherein: 

R2a represents H or C2-6acyl which is optionally substituted with a 
10 carboxylic acid group or with an amino group; 

and w» and R^^ have the same meanings as before. 
In formula 1(D), w is preferably 1 and R^ is preferably H. 
Examples of cyclic sulfamates in accordance with formula 1(C) 
include: 
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PhCHaO 

where R^^, and R^ in (A) are as follows: 



R14 


R2 


R4 


methyl 


H 


H 


ethyl 


H 


H 


n-propyl 


H 


H 


n-butyl 


H 


H 


2,2,2-trifluoroethyl 


H 


H 


n-propyl 


H 


PhCH20- 


n-propyl 


H 




n-propyl 


acetyl 


H 



5 In further examples of embodiment (A), R2 and R^ are both H and 

R14 is isopropyl, 2-methylpropyl, 2-fluoroethyl, cyclopropylmethyl, 
cyclobutylmethyl, cyclopentylmethyl, cydohe^lmethyl, Qrdobulyl or 
cyclopentyl. 

In further examples of embodiment (A), R2 is H, R* is FhCIfeO-, and Ri^ is 
10 cyclobutylmethyl, 2,2,2-trifluoroethyl, phenyl, benzyl, 3,4-difluorobenzyl, 
2,5-difluorobenzyl or 4-chlorobenzyL 

Li further examples of embodiment (A), R2 is H, Ri^ is n-jaropyl, and 
R4 is 3-pyridyl, (pyridin-3-yl)methoxy, -C02Me, 2-(pyridin-2-yl)ethoxy, 
3rXmorpholin-4-yl)propyl, .CH2OH, -CHO, -CH=CaiC02Me, 3-f(4-methyl- 



wo 02/36555 



29 



PCT/GBOl/04817 



l,2,4-tri€U5ol-3-yl)thio]prop-l-enyi, -CN, 5-(4-fluorophenyl)ozazol-2-yl, 5-(4- 
£luorophenyl)-l,3,4-oxadiazol-2-yl, 3<pyridin-2-yl>-l,2,4-oxadiazol-5-yl, 

3- pyraziiiyl-l,2,4-oxadiazol-5-yl, -CHsCJHCEtsOH, or 5-(4- 
fluorophenyl)pyra2ol-3-yL 

5 In further examples of embodiment (A), R2 is H, R^^ is n-propyl, and 

R4 is -CH=CHCH2N(Ri6)2 where -N(Ri6)2 is morpholin-4-yl, 

4- trifluoromethylpiperidin-l-yly 4y4-di£luoropiperidin-l-yl, 
4-carbamoylpiperidin-l-yl^ 4-etho27carbonylpiperidin-l-yl9 
4-carboxypiperidin-l-yl, 4-hydroxypiperidin-l-yl, 

10 l,2,3,6-tetrahydrop3rridinyl, 5-aza-2-oxabicyclo[2.2.1]hept*l-yl, N-[(furan- 
2-yl)methyl] amino, N,N-bis(2-methoxyethyl)amino, N-(indan-l-yl)amino, 
or N-[(pyridin-2-yl)methyl]amino. 

In further examples of embodiment (A), R^ is H, R^^ is n-propyl, and 
R4 is-0CH2CH2N(Rii)2 where -N(Ri% is morpholin-4-yl, or 
15 2-oxo-imidazolin-l-yL 

In further examples of embodiment (A), R^ is H, R^^ is 
2,2,2-trifluoroethyl and R* is -OH, -C02Me, -CH2OH, -CHO, -CO2H, 
-CH=CHC02Me, .CH=CHC02H, -CH=CHCH20H, <M=N.OH, 
-CH=N-OEt, -.CH2CH2C02Me, -CH2CH2CO2H, (morpholin-4-yl)methyl, 

2- (imidazol-l-yl)etho3y, 3-(4-trifluoromethylpiperidin-l-yl)propyl, 
-CH=N-OCH2Ph, -CH=N-OCH2(4.P-C6H4), -CH=N-OCH2(4-CF3-C6H4), 

3- pyrazinyl-l,2,4-oxadiazol-5-yl, 3-(4-fluorophenyl)-l,2,4-oxadiazol-5-yl, 

3- (pyridin-2.yl>l,2,4-oxadia2ol.5-yl, -CH=N-OCH2(2-F-C6H4), 
-CH=N-OCH2CH=CH2, , -CH=N-OCH2(3-F-C6H4), or 
-CH=N-OCH2(2,4-di-a-C6H3). 

In further examples of embodiment (A), R^ is H, R^^ is 2,2,2- 
trifluoroethyl and R4 is -CH=CHCH2N(Ri6)2 where .N(Ri6)2 is morpholin-4- 
yl, 4-trifluoromethylpiperidin-l-yl, 5-aza-2-oxabi(r{rclo[2.2,l]hept-l-yl, 
4,4-difluoropiperidin-l-yl, 4-hydroj^-4-trifluorome1^ylpiperidin-l-^^ 

4- methylpiperidin-l-yl, 3-oxo-4-phenylpiperazin-l-yl, 3-oxo-4- 
cydohe^lpiperazin-l-yl, 3-oxo-piperazin-l-yl, N-(tetrahydrofuran-3- 
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yDamino, N-methyl-N-(tetrahydrofuran-3-yl)ainiiio, N-(tetrahydropyraii-4- 
yl)ainino, N-methyl-N-<tetrahydropyran-4-yl)araino, 
N-(dioxaiiylmethyl)amino, N-I(tetrahydropyran-2-yl)methyl]ainiiio, 

3- hydroxypiperidin-l-yl, 5-aza-2-oxabicyclo[5.4.0]undeca-7»9,ll-trien-5-yl, 
5 2-(phenox3nnethyl)moiTpholin-4-yl, N-[(4-phenylmorpholin-2" 

yDmethyUamino, 3,3-difluoropyrroiidin-l-yl, N<2,2,2-trifluoroethyl)a]iuno, 
or 3-(pyridin-3-yl)pyrrolidiii-l-yl. 

In further examples of embodiment (A), is H, R^^ 2,2,2- 
trifluoroethyl and R^ is -OCH2CH2N(Rii)2 where N<Rii)2 is morpholin-l-yl, 
10 4-acetylpiperazin-l-yl, N-(2-methoxyethyl)amino, N-[(thiop]ien-2« 
yl)methyl]amino, N-[(pyridin-3-yl)methyl] amino, 
N-CmethoxycarbonylmethyDamino, 3-oxo-4-phenylpip^azi2i-l-yl, or 

4- trifluoromethypiperidin-l-yL 

Further examples of individual compounds in accordance with 

15 formula 1(C) appear in the Examples appended hereto. 

The compounds of the present invention have an activity as 
inhibitors of y secretase. 

The invention also provides pharmaceutical compositions 
comprising one or more compounds of this invention and a 

20 pharmaceutically acceptable carrier. Preferably these compositions are in 
unit dosage forms sudi as tablets, pills, capsules, powders, granules, 
sterile parenteral solutions or suspensions, metered aerosol or liquid 
sprays, drops, ampoules, transdermal patches, auto-injector devices or 
suppositories; for oral, parenteral, intranasal, sublii^^al or rectal 

25 administration, or for administration by inhalation or insufflation. For 
preparing solid comi)Ositions such as tablets, the principal active 
ingredient is mixed with a pharmaceutical carrier, e.g. conventioiud 
tableting ingredients such as com starch, lactose, sucrose, sorbitol, talc, 
stearic acid, magnesium stearate, dicalcium phosphate or gums or 

30 surfactants such as sorbitan monooleate, polyethylene glycol, and other 
pharmaceutical diluents, e^g. water, to form a Bolid preformulation 
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composition containing a homogeneous mixture of a compound of the 
present invention, or a pharmaceutically acceptable salt thereof. When 
referring to these preformulation compositions as homogeneous, it is 
meant that the active ingredient is dispersed evenly throughout the 
5 composition so that the composition may be readily subdivided into 
eqxially effective unit dosc^e forms such as tablets, pills and capsules. 
This solid preformulation composition is then subdivided into imit dosage 
forms of the type described above containing from 0.1 to about 500 mg of 
the active ingredient of the present invention, l^/pical unit dosage forms 

10 contain from 1 to 100 mg, for example 1, 2, 5, 10, 25, 50 or 100 mg, of the 
active ingredient. The tablets or pills of the novel composition can be 
coated or otherwise compounded to provide a dosage form affording the 
advantage of prolonged action. For example, the tablet or piU can 
comprise an inner dosage and an outer dosage component, the latter being 

15 in the form of an envelope over the former. The two components can be 
separated by an enteric layer which serves to resist disintegration in the 
stomach and permits the inner component to pass intact into the 
duodenum or to be delayed in release. A variety of materials can be tised 
for such enteric layers or coatings, such materials including a number of 

20 polymeric acids and mixtures of polsmaeric adds with such materials as 
shellac, cetyl alcohol and cellulose acetate. 

The present invention also provides a compound of the invention or 
a pharmaceutically acceptable salt thereof for use in a method of 
treatment of the human body. Preferably the treatment is for a condition 

25 associated with the deposition of P-amyloid. Preferably the condition is a 
neurological disease having associated ^-amyloid deposition such as 
Alzheimer^e disease. 

The present invention fiuiher provides lAie use of a compotuxd of the 
present invention or a pharmaceutically acceptable salt thereof in the 

30 manufacture of a medicament for treating or preventing Alzheimer^s 
disease. 
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Also disclosed is a method of treatment of a subject suffering from or 
prone to Alzheimer's disease which comprises administering to that 
subject an effective amoimt of a compotmd according to the present 
invention or a pharmaceutically acceptable Bait thereof. 
6 The liquid forms in which the novel compositions of the present 

invention may be incorporated for administration orally or injection 
include aqueous solutions, suitably flavoured syrups, aqueous or oil 
suspensions, and flavoured emulsions with edible oils such as cottonseed 
oil, sesame oU, coconut oil or peanut oil, as well as elixirs and sinailar 

10 pharmaceutical vehicles. Smtable dispersing or suspending agents for 
aqueous suspensions include synthetic and natural gums such as 
tragacanth, acacia, alginate, dextran, sodium carbo^noaethylcellulose, 
methylcellulose, poly(vinylpyrrolidone) or g^atin. 

For treating or preventing Alzheimei^s Disease, a suitable dosage 

15 level is about 0.01 to 250 rag/kg per day, preferably about 0.01 to 100 
mg/kg per day, and especially about 0.01 to 5 mg/kg of body weight per 
day. The compounds may be administered on a regimen of 1 to 4 times per 
day. In some cases, however, dosage outside these limits may be used. 
AcycUc sulfamides of formula 1(A) in which R^^ and are both H 

20 ntiay be prepared by reaction of the amines VI with sulfamoyl halides 

R14(R15a)N.S02-Hal 




where Hal represents halogen (especially CI) and A, B, R^^, and R^^^ have 
25 the same meanings as before. The reaction is advantageously carried out 
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in an aprotic solvent such as dichloromethane in fhe presence of a base 
such as pyridine at ambient temperature. 

The amines VI may be prepared by reduction of the oximes VH, 
derived from the ketones Vlll: 




wherein A and B have the same meanings as before. 

The reduction of VII to VI may be effected by conventional means, 
such as hydrogenation in a solvent such as acetic acid in the presence of a 
catalyst such as Pt02, or treatment with sodiimi cyanoborohydride in 

10 alcoholic solution followed by Zn/acetic acid reduction of the resulting 
hydroxylamine. Conversion of the ketones Vlll to the oximes VIE is 
readily achieved by condensation of the ketones with hydroxylamine 
hydrochloride in refluxing ethanolic solution in the presence of a mild base 
such as sodium acetate. 

15 Alternatively, the acyclic sulfamides of formula 1(A) wherein 

and are both H may be prepared by reaction of the amines Ri4(Ris^)NH 
with sulfamate esters VA, or by reaction of amines VI with sulfamate 
esters VB: 
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where A, B, RW and have the same meanings as before. The reaction 
is typically carried out using excess of the amine in dioxan at SO^'C under 
nitrogen in a sealed tube. 
5 The sulfamate esters VA and VB are prepared by treatment of 

catechol sulfate with amines VI or Ri4(Ri5a)isjn respectively at ambient 
temperature in an aprotic solvent in the presence of a tertiary amine 
catalyst. 

Compounds of formula 1(A) in which R^ is an alkyl or alkenyl group 
10 and R2 is H may be prepared by reaction of the sulphamylrmine EX with 
Rli: 




15a 



wherein R represents Ci^alkyl or C2-4alkenyl^ and A, B, R^^ and R^a have 
the same meanings as before. The reaction is advantageously carried out 
15 • at reduced temperature in a hydrocarbon solvent, with quenching by 
aqueous acid. 
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The sulphamyUmines IX are obtained by condensation of the 
ketones VUI with a sulphamide Ri4(Ri5a)N.S02-NH2, where R^* and Ri^a 
have the same meaning as before. The condensation may be effected by 
refluxing the reagents in toluene in ihe presence of an add catalyst with 
6 azeotropic removal of water. 

Cyclic sulfamides of formula 1(C) in which R^ is H may be prepared 
by reaction of the diamines XIV with sulfamide (H2NSO2NH2), optionally 
followed (when Ri4 in XIV is H) by N-alkylation with Ri^b - L where Ri^b is 
R14 which is other than H, L is a leaving group (especially bromide or 
10 iodide) and A, B and z have the same meanings as before: 




xrv 

The reaction of the diamine with sulfamide is typically carried out 
in refluxing anhydrous pyridine, and alkylation of the product may be 
effected by treatment thereof with a strong base such as lithium 
15 bis(trimethylsilyl)amide in anhydrous THF at 0 ®C followed by reaction 
with Ri^*>— L at ambient temperature. 

Diamines XIV in which R^^ is H are available by the reduction of 
nitrilesXni: 
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10 



15 




xm 

where A, B and z have the same meanings as before. The reduction is 
typically carried out usio^ lithium aluminium hydride at O^'C under 
nitrogen imder anhydrous conditions in an aprotic solvent such as TQF. 

Nitriles XTTT in which z is 1 are obtained by reaction of ketones VUI 
with potassium cyanide and ammonium chloride, typically at ambient 
temperature in aqueous dioxan. Nitriles Xlll in which z is 2 or 3 are 
obtainable from the corresponding nitriles Xlll in which z is 1 by standard 
methods of homologation (e.g. hydrolysis to the corresponding carbozylic 
acid, followed by esterification with a lower alcohol, reduction to the 
primary alcohol, conversion to the tosylate and displacement by cyanide.) 

An alternative route to dianunes XTV in which z is 1 involves 
reaction of a t-butylsulphonyl-aziridine XIX with Ri^NHa, followed by 
cleavage of the t-butylsulphonyl group: 




XIX 



where A, B and R^^ have the same meanings as before. Ring-opening of 
the aziridine is typically effected by heating at lOO^C with Ri^NIfc in DMF 
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solution in a sealed tube, while cleavage of the t-butylsulphonyl group may 
be sfifected by treatment with trifluoromethanesulphonic acid at O^C. 

The aziridines IX are available by reaction of the sulphonyUmines 
XX with trimethylsulphoxonimn iodide in the presence of sodium hydride: 




where A and B have the same meanings as before. The reaction may be 
carried out at ambient temperature in a THF-DMSO mixture. 

The sulphonylimines XX are available form the condensation of 
ketones Vm with t-butylsulphonamide, the reaction takii^ place in 
10 refluxing dichloromethane in the presence of titanium (IV) chloride and 
triethylamine. 

An alternative route to the diamines XIV in which z is 2 involves 
reaction of nitriles Xlil (z = 1) with allylmagnesium bromide to form 
alkenes XXI, followed by ozonolysis to give the aldehydes XXn, which are 
15 subsequently used to reductively alkylate an amine R^^NEb: 




XXI 



xxn 
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where A, B and R^^ have the same meanings as before. The nitrile 
displacement may be carried out in THF/ether at ambient temperature, 
while the ozonolysis is advantageously carried out at low tem^ierature 
(e.g.-80«C). The resxilting aldehydes XXII may reacted in situ with Ri^l^Bb 
5 and then sodium triaceto^borohydride to provide the relevant diamines. 
Compotmds of formula I in which W is other than H may be 
obtained by appropriate transformations of the compounds of formulae 
1(A) and 1(C) in which is H, for example by N-alkylation or N-acylation 
using standard methods. Alternatively, the primary anoines VI may be 

10 converted to secondary amines by N-alkylation or N-arylation using 
standard methods, prior to reaction with Ri*(Ri^)N-S02-Hal. 

The ketones Vm, sulphamoyl haUdes Ri4(Ri«a)N-SQ2-Hal and 
sulphamides R"(Ri5a)N-S02-NH2 are commercially available or accessible 
by the application of known synthetic methods to commercially available 

15 materials. For example, a convenient route to ketones VHIA, synthetic 
precursors of the compoimds of formula IV, is illustrated in the following 
scheme: 




vnA 



wherein w and have the -same meanii^ as before. 
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The dibromide X reacts exothermically with the enamine XI in 
acetomtrile solution to form the salt XII, which may be hydrolysed in 
aqueous acid to form the ketone VmA, which may be converted to the 
oxime VIIA in the manner described previously. Alternatively, the salt 
5 Xn may be reacted directly with hydroxylamine hydrochloride under 

similao- conditions to provide osdme VHA. Although the above illustration 
is with regard to monosubstituted benzo-fused derivatives, the process 
may readily be adapted to provide ketones of formula VHI in which A 
comprises a different fused rii^ system. 

10 Individual compoxmds in accordance with formula I may be 

converted to diflferent compounds in accordance with formula I by 
application of known synthetic techniques. Alternatively, such 
transformations may be carried out on the precursors of the compounds of 
formula I. For example, a compound in which A or B comprises an olefinic 

16 double bond may be converted to the corresponding alkane derivative by 
catalytic hydrogenation. Similarly, an exocyclic olefinic double bond may 
be converted to an oxo substituent by ozonolysis. Alternatively, an oxo 
substituent on A or B may be converted to an exocyclic olefin by means of 
a Wittig reaction, or an oxo substituent may be converted to a thioxo 

20 substituent by treatment with Lawesson's reagent. 

Compounds of formula I wherein A or B comprises a -CB^NR^- 
moiety may be prepared fix>m the corresponding compounds comprising a 
-CO- moiety as illustrated in the scheme below: 
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xvm xvn 

Treatment of ketone XV with hydroxylamine-O-sulfonic acid in refluxing 
formic acid yields the lactam XVI^ which may be reduced to the amine 
XVn by reaction with aluminium hydride in reflxixingTHF. ffdesired^N- 
5 alkylation may be carried out by standard methods to provide XYIII where 
Ri3a is R13 which is other than H and R^^ has the same meaning as before. 

Likewise, compotmds of formula I or their precursOTS comprising 
aryl or heteroaryl groups may have substituents attached thereto by 
conventional synthetic means, and said substituents may be converted to 

10 other substituents by known techxdques. 

As an illustration of this principle, compounds of formula IV in 
whidbi R'^ is H may be nitrated under standard conditions (such as reaction 
with sodium nitrate in trifluoroacetic acid) to provide the nitre derivatives 
(TV, R^ = NO2)- Generally, a mixture of positional isomers is obtained, 

15 from which the individual isomers may be separated by conventional 
techniques of chromatography or fractional crystallisation. The nitro 
derivatives may be reduced to the corresponding anilines <IV, R^ = NHa) by 
conventional methods, such as reaction with tin in hydrochloric acid. The 
anilines may be converted to the corresponding diazonium saHs Xe.g. by 

20 treatment with sodium nitrite and hydrochloric acid) and titience to a 

variety of derivatives by displacement of the diazonium group. Examples 
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of substituents introducible by this route include P, CI, Br, I, OH, C5N 
and SH. A phenol group introduced by this process may be alkylated by 
standard procedures, for example by reaction with an alkyl halide (such as 
a phenoxyethyl bromide) in the presence of a base such as potassium 
5 carbonate. Such a reaction may be carried out at about 120 in DMF. 
An alternative allhylation method is a MLtsunobu reaction with an alcohol 
(e.g. (Rii)2NCH2CH20H where Rii has the same meaning as before) in the 
presence of diethyl azodicarboxylate and triphenylphosphine. 

Alternatively, the anilines IV (R^ = NH2) may be reacted with 

10 RioCO-Hal, RioQCO-Hal or Ri<>S02-Hal to form the corresponding amides 
(R4 = -NHCORio), carbamates (R^ = -NHCO2R10) or sulphonamides (R* = 
-NHS02R^^) respectively, where Hal and R^^ have the same meanings as 
before. In another alternative, the anilines may be alkylated, e.g. by 
reaction with R^oCHO and sodiiun cyanoborohydride to form IV (R^ = 

15 -NHCH^R^^) where R^^ has the same meaning as before. 

The bromo derivatives IV (R^ = Br) may be subjected to substitution 
by R9R10NH to form secondary or tertiary amines IV (R^ = -NR^Rio), where 
R^ and R^o liave the same meardngs as before. The reaction may be 
carried out at elevated temperature in a sealed tube in the presence of a 

20 Pd^ catalyst. In the case of secondary amines thus formed (i.e. if R^ is 

hydrogen), subsequent reaction with RioCO-Hal, R^OCO-Hal or R10SO2- 
Hal provides the corresponding amides, carbamate and sulphonamides 
respectively, where R^^ and Hal have the same meanings as before. 

Alternatively, the bromo derivatives IV (R^ = Br) may react with 

25 boronic acids RioB(OH)2 (or esters thereof to form IV (R^ = Rio), where Ri® 
has the same meaning as before, the reaction taking place in the presence 
of base and a (Ph3P)4Pdo catalyst. 

Compoxmds of formula IV (or their precursors) in which R^ is 
alkoxycarbonyl (available by elaboration of the compoxmds X in which R^ 

30 is alko^carbonyl as described above) are particularly useful 

intermediates. Reduction of the alkosycarbonyl group (e.^. by treatment 
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with diisobutylaluminiuTn hydride IDIBAL-Hl) provides the corresponding 
benzyl alcohol (R^ = -CH2OH), which may be converted to the tosylate, 
mesylate or similar, or to the corresponding bromide, and then subjected 
to nudeophilic displacement by an amine or ArO where Ar has the same 
5 meaning as before, especially by a phenoxide. Alternatively, the benzyl 
alcohol may be oxidised to the corresponding aldehyde (R^ = -CHO) (e,g, by 
treatment with pyridinium dichromate at room temperature in 
dichloromethane), and then coupled with a variety of ylides to form olefinic 
derivatives, including propenoic acid derivatives (R^ s -CH=:CHC02R 

10 where R is alkyl such as methyl or ethyl). Reduction of the propenoic 

esters (e.g. by treatment with DIBAL-H) provides the corresponding allyl 
alcohols (R4 = -CH=CHCH20H which may be elaborated in the same way 
as the benzyl alcohols discussed above. La particular, the alcohol may be 
converted to the corresponding bromide (R^ = -CH=CHCH2Br) by 

15 treatment with phosphorus tribromide in dichloromethane at low 

temperature (e.g. -20''C), and the bromine atom may be displaced by a 
variety of nucleophiles, in particular the amines NH(R^®)2 such as 
optionally substituted N^-heterocydes, thereby providing the corresponding 
compoimds in which R^ is -CH=CHCH2N(R^^2 where R^^ has the same 

20 meaning as before. The displacement is typically carried out at about 
80®C in DMF in the presence of potassium carbonate. 

Hydrogenation of the above-mentioned propenyl esters and amines 
(e.g. over a Pt or Pd catalyst) provides the corresponding saturated 
derivatives, 

25 The above mentioned aldehydes (R^ = -CHO) may also be reacted 

with R^^0-NH2 in the presence of weak base to provide the corresponding 
oximes and alkoximes (R* = -CH=N-ORi^). Alternatively, the aldehj^es 
may be treated with hydro^lamine hydrochloride in refluxing formic acid 
to provide the corresponding nitriles (R* = -CN), which in t\im may be 

30 reacted with hydroxylamine hydrochloride and triethylanune in refluxing 
ethanol to provided the corresponding carborkamidoxLcnes (R^ 
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-C(NH2)=NOH), which may be condensed with ArC02H to yield the 
corresponding compounds in which is 5-Ar-l,2,4-oxadiazol-3-yl, where 
At has the same meaning as before. 

The aforementioned esters (R^ = alkoxycarbonyl) nxay also be 
5 hydrolysed to the corresponding acids (B^ = -C02BD« The resulting 

carbosylic acid group provides access to a variely of heteroaryl derivatives 
(R^ = heteroaryl) via conventional synthetic routes. For example, reaction 
of the acids with ArCONHNHa provides 5-Ar-l,3,4-oxadiazol-2-yl 
derivatives; reaction of the acids with Ar-C(NH2)=NOH provides 3-Ar- 

10 l,2,4-oxadiazol-5-yl derivatives; reaction of the acids with ArCOCH2NH2 
provides 5-Ar-oxazol-2-yI derivatives; and condensation of the acids with 
ArCOCHa, followed by treatment with hydrazine, provides 5-Ar-lH- 
pyrazol-3-yl derivatives, where Ar has the same meaning as before. 

It will also be appreciated that where more than one isomer can be 

15 obtained from a reaction then the resulting mixture of isomers can be 
separated by conventional means. 

Where the above-described process for the preparation of the 
compounds according to the invention gives rise to mixtures of 
stereoisomers, these isomers may be separated by conventional techniques 

20 such as preparative chromatography. The novel compounds may be 
prepared in racemic form, or individual enantiomers may be prepared 
either by enantiospedfic synthesis or by resolution. The novel compounds 
may, for example, be resolved into their component enantiomers by 
standard techniques such as preparative HPLC, or the fonnation of 

25 diastereomeric pairs by salt formation with an optically active acid, such 
as (-)-di-p-toluoyl-d-tartaric acid and/or (+)-di-p-toluoyl-l-tartaric add, 
followed by fractional crystallization and regeneration of the free base. 
The novel compounds may also be resolved by formation of diastereomeric 
esters or amides, followed by chromatographic separation and removal of 

30 the diiral auxiliary. 
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During any of the above syntiietic sequences it may be necessary 
and/or desirable to protect sensitive or reactive groups on any of the 
molecules concerned. This may be achieved by means of conventional 
protecting groups, such as those described in Protective Groups in Oiganic 
5 Chemistry, ed. J.P.W, McOmie, Plenimi Press, 1973; and T.W. Greene & 
P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley & Sons, 
1991. The protecting groups may be removed at a convenient subsequent 
stage using methods known from the art. 

A typical assay which can be used to determine the level of activity 
10 of compoimdsof the present invention is as follows: 

(1) Mouse nem*oblastoma neuro 2a cells expressing human app69S are 
cultured at 50-70% oonfluency in the presence of sterile lOmM sodium 
buiyrate. 

(2) Cells are placed in 96-well plates at 30,000/well/lOOMli in TTiimmfll 
15 essential medium (MEM) (phenol red-free) + 10% foetal bovine serum 

(FBS), 50mM HEPES bxififer (pH7.3), 1% glutamine, 0.2mg/ml G418 
antibiotic, lOmM sodium bul^rate. 

(3) Make dilutions of the compound plate. Dilute stock solution to 6.5% 
DMSO/llOpiM compound. IVfix compounds vigorously and store at 4^C 

20 until use. 

(4) Add lOpli compoimd/well. Mix plate briefly, and leave for 18h in 
37°C incubator. 

(5) Remove 90)iL of culture supernatant and dilute 1:1 with ice-cold 
25mM HEPES (pH.3), 0.1% BSA, l.OmM EDTA (+ broad spectrum 

25 protease inhibitor cocktail; pre-aliquotted into a 96-well plate). Mix and 
keep on ice or freeze at -80**C. 

(6) Add back lOOpL of warm MEM + 10% FBS, 60mM HEPES (pH7.3), 
1% glutamine, 0.2mg/ml G418, lOmM sodium butyrate to each well, and 
return plate to 37°C incubator. 

30 (7) Prepare reagents necessary to determine amyloid peptide levels, for 
example by ELISA assay. 
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(8) To determine if compounds are cytotoxic, cell viability following 
compound administration is assessed by the use of redox dye reduction. A 
typical example is a combination of redox dye MTS (Promega) and the 
electron coupling reagent PES. This mixture is made up according to the 

5 manufacturer's instructionis and left at room temperature. 

(9) Quantitate amyloid beta 40 and 42 peptides using an appropriate 
volume of diluted culture medium by standard EIJSA techniques. 

(10) Add ISfiLAvell MTS/PES solution to the cells; mix and leave at 
37^0. 

10 (11) Read plate when the absorbance values are approximately 1.0 (mix 
briefly before reading to disperse the reduced formazan product). 

Alternative assays are desoibed in Biochemistry, 2000, 39(30), 
8698-8704. 

The Examples of the present invention all had an ED50 of less than 
15 10|jM, preferably less than IpM and most preferably less than lOOnM in 
at least one of the above assays. 

The following examples illustrate the present invention. 
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EXAMPLES 

Example 1. [N'-(ll-e7u2o)]-N'-(5,6,7,8,9,10-hes:aliydro-6,9- 
mefliaiiobenzo[a][8]aimulen-ll-yl)-N^-dimetl]ylsu]faiidde. 



5 



20 



Dimethylsulfamoyl chloride (llOftL, 1.0 xmnol) was added to a stirred 
solution of [ll-e?Mfo]-5,6,7,8,9,10-liexahydro^6,9- 
metlianobenzo[a][8]aimulen-ll-amine (J. Org Chem. 1982, 47, 4329) 
(150mg, 0.8 mmol) and triethylamine (225mL, 1.6 mmol) in dry DCM 

10 (3mL) at room temperatxire under nitrogen. The reaction was stirred at 
room temperature overnight before being partitioned between DCM and 
saturated aqueous soditun hydrogen carbonate. The aqueous layer was 
further extracted witii DCM (x2). The combined oiganic extracts were 
dried (Na2S04), filtered and evaporated. The residue was purified by 

15 chromatography on silica gel eluting with 20% ethyl acetate / hexanes to 
give the title sulfamide (60mg, 25%) as a cream solid, S (^H, 360MHz, 
CDCla) 1.16-1.22 (2H, m), 1.68-1.72 (2H, m), 2.45-2.51 (2H, m), 2;«5 (2H, 
dd, J=16.1, 7.6), 2.85 (6H, s), 3.09 (2H, d, J=:16.1), 3.76-3.81 (IH, m), 4.«7 
(br d, J=10), 7.09 (4H, br s). 



Examples 2-16 

Intermediate 1 : [1 l-endo] -2-hydrox3nphenyl 5,6,7,8,9, 10-hexahydro-€,9- 
methanobenzo [a] [8]annulen-ll-ylsulfamate. 



^5 
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Catechol sulfate (Synth. Commun. 1994, 24, 1631) (970nig, 6.6 minol) was 
added in one portion to a stirred solution of [ll-€7wto]-5,6,7,8,9,10- 
hexahydro-6,9-methanobenzo[a][8]anniden-ll-anune (l.Og, 5.3 nunol) in 
dry tetrahydrofuran (lOmL) at O^'C under nitrogen. After two hours at O^C 
5 the cooling bath was removed and the reaction was allowed to warm to 
room temperature. After stirring at room temperature overnight the 
reaction mixture was partitioned between ethyl acetate and saturated 
aqueous ammonium chloride. The aqueous layer was further extracted 
with ethyl acetate (x2). The combined oi^anic extracts were dried 

10 (Na2S04), filtered and evaporated. The residue was ptnified by 

chropoiatography on silica gel eluting with 2% to 4% ethyl acetate / DCM to 
give Qie title sulfSsunate (1.3g, 68%) as a colourless soUd, 5 OH, 360MHz, 
CDCI3) 1.18-1.26 (2H, m), 1.68-1.75 (2H, m), 2.50-2.58 (2H, m), 2.65 (2H, 
dd, J=16.2, 7.5), 3.03 (2H, d, J=16.1), 4.00-4.13 (IH, m), 5.28 (IH, br d, 

15 J=8.5), 6.25 (IH, s), 6.93 (IH, td, J=7.8, 1.6), 7.05-7.12 (4H, m), 7.20 (IH, 
br t, J=7.8), 7.24-7.28 (2H, m). 

General procedure : (J. Org Chem. 1980, 45, 5371 and 5373) 

A solution of Intermediate 1 (leq) and the appropriate amine (3eq) in dry 

20 dioxan (7mL/mmol) was heated at 80^C in a sealed tube for one hour. 

After cooling to room temperature the reaction mixture was diluted with 
DCM, then washed with 2N aqueous sodium hydroxide. The aqueous 
layer was extracted with DCM (x2). The combined organic extracts were 
dried (Na2S04)» filtered and evaporated. The residue was purified by 

25 chromatography on silica gel eluting with ethyl acetate / DCM mixtures as 
appropriate to give the corresponding sulfamide 

By this procedure, the products of Examples 2-16 were obtained. 



WO02/3fiS5S 



PCT/GBOl/04817 



10 



15 



Example 2. [N-(ll-e7ufo)]-N-(5,6,7,8,9,10-hezaIiydro-6,9- 
methanobeiizo[a][8]anniilen->ll-yl)-N'-propylsulfamide. 



Colourless soUd (88%). 6 OH, 360MHz, CDCls) 0.98 (8H, t, J=7.5), 1.17- 
1.23 (2H, m), 1.59-1.72 (4H, m), 2.47-2.54 (2H, m), 2.64<2H, dd, J=:16.0, 
7.6), 3.04-8.12 (4H,m), 3.75-3.81 (IH, m), 4.14-4.18 (IH, m), 4.65 (IH, br 
d, J=8), 7.09 (4H, br s); MS (ES+) 309 <IMH1+). 

Example 3. [N'-(ll-en<fo)]-N-cyclopentyl-N»-(5,6,7,8,9,10-liexahydjro- 
6,9-methanobenzo[a][8]aimtil^-ll-yl)suIfamide. 



Solid (88%), 5 (iH, 360MH2, CDCla) 1.16-1.23 (2H, m), 1:60-1.75 (8H, m), 
1.98-2.07 (2H, m), 2.49-2.55 (2H, m), 2.64 (2H, dd, J=16.0, 7.6), 3.10 X2H, 
d, J=15.9), 3.73-3.80 (2H, m), 4.16 (IH, br d, J=7.5), 4.66 (IH, br d, J=8), 
7.09 (4H, br s); 8 (isC, 90MHz, CDCI3) 25.1, 27.6, 35.5, 37.2, 39.7, 67.2, 
61.8, 127.9, 133.4, 141.0; MS (ES+) 335 (IMH1+). 
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Example 4. [N-(ll-em2o), N'-(lB/S,2R/S)]-N-(5A7,8,9,10-hezahydro- 

6,9-metliaiiobenzo[a][8]annulen-ll-yD-N'-[2- 

hydroxycyclopentyllsnlfamlde. 



The amine was prepared as described in Tetrahedron, 1991, -^7, 4941. 
This gave the title sulfamide (35mg, 48%) as a colourless solid, S (^H, 
360MHz, de-DMSO) 0.91-1.02 (2H, m), 1.40-1.86 (8H, m), 2.87-2.45 (4H, 
m), 3.23-3.29 (2H, m), 3.35-3.41 (IH, m), 3.57-3.62 (IH, m), 3.98-4.01 (IH, 
m), 4.55 (IH, d, J=3.9), 6.31 (IH, d, J=7.6), 7.02-7.09 (4H, m), 7.12 (IH, d, 
J=6.6); 5 (13C, 90MHz, de-DMSO) 21.8, 27.7, 30.6, 34.0, 37,1, 39.5, 59.7, 
61.8, 73.4, 127.8, 133.3, 142.4; MS (ES+) 351 (IMHI+). 

Example 5. [N-(ll-erufo)]-N-(5,6,7,8,9,10-he3cahydro^,9- 
methanobenzo[a][8]annulen-ll-yl)-N*-methylsiilfainide 



In this example tetrahydrofuran was used in place of dioxan. This gave 
the title sulfamide (62mg, 80%) as a colourless solid, 5 (^H, 360MHz, 
CDCJls) 1.16-1.24 (2H, m), 1.65-1.74 (2H, m), 2.47-2.54 <2H, m), 2.64 (2H, 
dd, J=16.0, 7.6), 2.78 (3H, m), 3,10 (2H, d, J=15,9), 3.74-3.80 <1H, m), 4,17 
(IH, br s), 4.69 (IH, br d, J=7.2), 7.09 (4H, m); 6 (^C, 90MH2, CDCls) 27.4, 
31.2, 37.1, 39.7, 61.8, 127.9, 133.3, 140.9; MS (ES+) 281 (IMH]+). 





25 
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Example 6. [N'-(ll-c/ufo)]-N-ethyl-N'-(S,6,7,8,9,10-hexahydro-6,9- 
methanobenzo[a][8]a]mtil6]i-ll-yl)su]£a]iiide. 



5 This example used tetrahydrofuran in plisioe of diozan, and ^ve the title 
sulfamide (76mg, 61%) as a colourless solid, 8 (^H, 360MHz, CDds) 1.16- 
1.27 (5H, m), 1.65-1.73 (2H, m), 2.47-2.64 (2H, m), 2.63 (2H, dd, J=16.0, 
7.6), 3.08-3.20 (4H, m), 3.74-3.81 (IH, m), 4.15 (IH, br t, J=5.8), 4.69 (IH, 
br d, J=7.8), 7.08 (4H, br s); S (i^C, 90MHz, CDCla) 16.9, 27.4, 37.1, 39.8, 
10 40.1, 61.8, 127.9, 133.3, 141.0; MS (ES+) 295XDMH1+). 

Example 7. [N-(ll-e7u2b)]-N-(5,6,7,8,9,10-liexa]iydro-6,9- 
methaxLobenzo[a][8]aimuIen-ll-yI)-N'-isopropylsuIfamide. 



Colourless soUd (86%), 5 (}H, 360MHz, CDCI3) 1.16-1.28 (8H, m), 1.67-1.72 
(2H, m), 2.49-2.55 (2H, m), 2.64 (2H, dd, J=16.0, 7.5), 3.09 (2H, d, J=16.0), 
3.57-3.65 (IH, m), 3.75-3.81 (IH, m), 3.99 (IH, br d, J«7), 4.-62<lH, br d, 
J=7), 7.09 (4H, br s); 6 («C, 90MHz, CDCSa) 25.7, 27.4, 37.2, 39.7, 48.1, 
20 61.8, 127.9, 133.4, 140.9; MS (ES+) 309 (IMHJ+). 




15 
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Example 8. [N'-(ll-en<fo)]-N-(ferf-butyl)-N'-(5,6,7,8,9,10-hezahydro- 
6,9-methanobeiizo[o][8]aimiden«ll»yl)suTfanilde. 



5 Colourless soM (70%), 5 OH, 360MHz, CDCI3) 1.16-1.22 (2H, m), 1.40 <9H, 
s), 1.67-1.78 (2H, m), 2.50-2.67 (2H, m), 2.63 (2H, dd, J=16.0, 7.6), 3.10 
<2H, d, J=15.8), 3.76-3.81 (IH, m), 4.11 (IH, br s), 4.58 (IH, br d, J=8), 
7.09 (4H, br s); 8 (isQ, 90MHz, CDCI3) 27.5, 31.8, 37.2, 39.7, 56.0, 61.9, 
127.8, 133.3, 141.0; MS (ES+) 323 ([MH]+). 



Example 9. [N'-(ll-eiu2o)]-N-bu1yl-N'-(5,6,7,S,9,10-bexaliydro-6,9- 
metbanobeiiLZo[a][8]axmi]len-ll-yl)sulfamide. 



Colourless soUd (93%), S (iH, 360MHz, CJDCla) 0.95 (3H, t, J=7.3), 1.16- 
1.23 (2H, m), 1.35-1.45 (2H, m), 1.53-1.62 (2H, m), 1.66-1.73 (2H, m), 2.47- 
2.54 (2H, m), 2.63 (2H, dd, J=16.0, 7.6), 3.07-3.13 (4H,m), 3.74-3.81 (IH, 
m), 4.13 (IH, m), 4.65 (IH, br d, J=8), 7.09 (4H, br s); 6 ("C, 90MHz, 
20 CDCla) 15.5, 21.7, 27.4, 33.5, 37.1, 39.8, 44.9, 61.8, 127.9, 133.3, 141.0; MS 
(ES-I-) 323 i[Mm*). 




10 




15 
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Example 10. [N-(ll-en<fo)]-N-(5,6,7,8,9,10-hexahydro-6,9- 
me11ianobenzo[a]C8]aniiulen-ll-yl)-N'>prop-2-ynylsu]famide. 




5 Colourless soUd (77%), 5 GH, 360MHz, CDCIa) 1.18-1.24 (2H, m), 1.67-1.72 
(2H, m), 2.35 (IH, t, J=2.6), 2.52-2.«9 (2H, m), 2.64 (2H, dd, J=15.8, 7.6), 
3.11 (2H, d, J=16.7), 3.78-3.84 (IH, m), 3.93 (2H, dd, J=6.0, 2.5), 4.48 
(IH, br t, J=5.8), 4.77 (IH, br d, J=7), 7.09 (4H, br s); MS (ES+) 305 
(IMH1+). 

10 

Example 11. i;N'-(ll-eiui!b)J-N-allyl-N'-(5,6,7,8,9,10-liexahydro-6,9- 
methaiiobenzo[a][8]anzn]le]i-ll-yDsulfamide. 




15 Colourless soHd (82%), 5 (^H, 360MHz, CDCls) 1.16-1.24 <2H, m), 1.65-1.73 
(2H, m), 2.46-2.55 (2H, m), 2.63 (2H, dd, J=16.0, 7.6), 3.09 (2H, d, J=15.9), 
3,70-3.82 (3H, m), 4.29 (IH, br t, J=6), 4.71 (IH, br d, J=8), 5.22 (IH, d, 
J=11.4), 5.31 (IH, d, J=17.1), 5.86-5.97 (IH, m), 7.09 (4H, br s); 5 ("C, 
90MHz, CDCI3) 27.4, 37.1, 39.7, 47.7, 61.8, 119.7, 127.9, 133.3, 135^2, 

20 140.9; MS (ES+) 307 iWEH}*). 
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Example 12. [N-CR/S), N'-(ll-c»do)]-N-(sec-butyl)-N'-(5,6,7,8,9,10- 
hexahydro-6,9-methanobenzo[a][8]a]mulen-ll-yDsulfamide. 



SoUd (81%), 5 (iH, 360MHz, CDCls) 0.97 (3H, t, J=r7.5), 1.16-1.28 (5H, m) 
1.48-1.71 (4H, m), 2.48-2.55 (2H, m), 2.63 (2H, dd, J=16.0, 7.6), 3.09 (2H, 
dd, J=16.0, 2.6), 3.36-3.45 (lH,in), 3.75-3.81 (lH,m), 4.03 (IH, br d, J=8), 



32.1, 37.2, 39,7, 53.4, 61.8, 127.9, 133.8, 141.0; MS (ES+) 323 ([MH]+). 
Example 13. CN-(ll-e7u2o)]-N-(5,6»7,8,9,10-hexal&ydro-6^ 



Colourless soKd (84%), 8 (^H, 360MHz, CDCla) 1.17-1.24 (2H, m), 1.66-1.72 
(2H, m), 2.49-2.56 (2H, m), 2.63 (2H, dd, J=:15.9, 7.6), 3.10 (2H, d, J=15.9), 
3.25-3.30 (2H, m), 3.37 (3H, s), 3.55 (2H, t, J=5.0), 3.75-3.81 (IH, m), 4.65 
(IH, br t, J=5), 4.78 (IH, br d, J=8), 7.09 (4H, s); 5 ("C, 90MHz, CDCla) 
27.5, 37.1, 39.7, 45.0, 60.7, 61.8, 72.7, 127.9, 133.3, 141.0; MS (ES+) 325 
(DSim*). 

Example 14. [N'-(ll-em2b)]-N-cyclopropyl-N'-(6,6,7»S,9,10- 
hexaliydro-6,9-methaiiobenzo[o][8]amiulen-ll-yl)sqlfamide. 




4.65 (IH, br d, J=8), 7.09 (4H, br s); 5 ("C, 90MHz, CDas) 11.9, 23,0, 27.4, 
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Coloiorless soKd (95%), 6 OH, 400MHz, CDCIa) 0.71-0.74 (4H, m), 1.17-1.24 
(2H, m), 1.65-1.72 (2H, m), 2.48-2.67 (5H, m), 3.14 <2H, d, J=14.4), 3.70- 
3.76 (IH, m), 4.73 (IH, br s), 4.81 (IH, br d, J=7), 7.09 (4H, s); 5 ("C, 
903VEHZ, CDCla) 8.0, 26.2, 27.4, 37.1, 39.9, 61.9, 127.9, 133.3, 141.0; MS 
5 (ES+)307(D!ilHl*). 

Example 15. [N'-(ll-eredo)]-N-cyclobutyl-N'-(5,6,7,8,9,10-liexaliydro- 
6,9-metliaii.obenzo[a][8]aimtileii-ll-yl)sii]faiiiide. 

Colourless solid (85%), 8 (iH, 360MHz, CJOCfla) 1.16-1.22 <2H, m), 1.64-1.79 
(4H, m), 1.90-2.02 (2H, m), 2.35-2.43 <2H, m), 2.74-2.52 (2H, m), 2.63 <2H, 
dd, J=16.0, 7.6), 3.08 (2H, d, J=15.9), 3.71-3.77 (IH, m), 3.84-3.93 (IH, m), 
4.43 (IH, br d, J=9), 4.65 (IH, br d, J=8), 7.09 (4H, s); S (isQ, 90MHz, 
15 CDCJIs) 16.7, 27.3, 33.7, 37.0, 39.6, 50.0, 61.7, 127.8, 133.2, 140.9; MS 
(ES+) 321 (IMH1+). 

Example 16. [N'-(ll-«n<lo)].N-cycloliexyl-N>-(S,6,7,8,9»10-liexaliydro- 
6,9-methaiiobe]izo[a][8]azmulen-ll-yl)su]£amicle. 




Colourless soUd (77%), 6 (iH, 360MHz, CDCla) 1.14-1.-^^ (8H, m), 1.56-1.77 
(4H, m), 2.00-2.06 (2H, m), 2.47-2.64 (2H, m), 2.64 (2H, dd, J=16.0, 7.6), 
3.10 (2H, d, J=16.0), 3.20-3.32 (IH, m), 3.74-3.80 (IH, m), 4.20 (IH, br d, 
425 J=8), 4.73 (IH, br d, J=8), 7.08<4H, s); 5 ("C, 90MHz, CDCls) 26,7, 27.1, 
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27.5, 36.0, 37.2, 39.7, 54.7, 61.8, 127.9, 133.3, 141.0; MS (ES+) 349 
(1MH1+). 

Example 17. [N-(9-endo)]-N-bicyclo[4.2.1]non-3-en-9-yl-N'- 
5 propylsulfamide 




Step 1, Bicvclof4,2,nnon>3-en-9-opA mriTna 

Hydro^laxnine hydrochloride (1.53 g, 22.0 mmol) and sodium acetate 
10 (2.99g, 36.4 mmol) were added to a solution of bicyclo[4.2.1]non-3"en-9-one 

(1.0 g, 7.3 mmol) and the resulting solution warmed to reflux overnight. 

The reaction was then cooled to room temperature and the solvent 

removed under reduced pressure. The residue was partitioned between 

EtOAc (50 mL) and NaOH solution (IN aq 60 mL), the organic layer 
15 separated, dried over ]VIgS04, filtered and the solvent removed under 

reduced pressure to give the title compound (1.02 g, 93%). miz 152 

(M+H)+. 

Step 2, e7zdQ-Bicyclof4.2.nnon-3-en-Q-ylflTriiTift 

NaCNBHa (451 m^, 7.3 mmol) was added to a solution of bicyclo[4.2.1]non- 
20 3-en-9-one oxime (550 mg, 3.6 mmol) in MeOH (10 mL) at -30°C 

containing methyl orange indicator (20 jjl of 0.1 % solution) followed by 
enough HCl (5N, aq) to turn the solution pink. As the reaction proceeded 
sufficient HCl was added to maintain a pink colour. After two hours the 
reaction was allowed to warm to room temperature and poured onto ice/ 
25 NaOH (4N, aq), and extracted into EtOAc (30 mL), dried over MgS04, 

filtered and the solvent removed under reduced pressiire. The recovered 
hydroxylamine was taken up in AcOH (2 mL) an added to a stirred 
suspension of activated Zn dust (4,72 g 72.6 mmol) in AcOH (50 mL). 
After 30 min TLC <2N NHa/MeOH: DOM 5:95) showed complete reduction 
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of the hydroxylamine to a more polar product. The solution was filtered 
through celite to remove the zinc and the solvent removed under reduced 
pressure. The residue was basified with NaHCOs and extracted into 
EtOAc (50 mL), dried over ^%S04, filtered and the solvent removed under 
5 reduced pressure to afford the title product (220 zng 46%). ^HNMR 
(CDaa) 8 1.33-1.43 (2H, m), 1.48 (2H bs, NHa), 178-1.81 (2H, m), 1,82 
(2H, bd, J = 16 Hz), 2.09-2.32 (4H, m), 3.39 (IH, t, J = 8.0 Hz), 5.48 <2H, d, 
J = 4 Hz), m/z 138 (M+H)+. 

Step 3 : [9-c/ido]-2-hydroxyphenyl bicyclo[4.2.1]non-3-en-9-7lsul£amate 



10 




A solution of [9-e7i^]-bicyclo[4.2.1]non-3-en-9-anaine<640mg, 4.7 mmol) 
and triethylamine (655|jL, 4.7 mmol) in dry DCM (6+5inL) was added to a 
solution of catechol sulfate (940mg, 5.5 mmol) in dry DCM (10 mL) at 0**C 
under nitrogen. After thirty minutes at 0^*0 the cooling bath was remov^ 

15 and the reaction was stirred at room temperature for two hours. The 

reaction mixture was then partitioned between DCM and 2N hydrochloric 
acid. The aqueous layer was further extracted with DCM <x2). The 
combined extracts were dried (Na2S04)^ filtered and evaporated. The 
residue was purified by chromatography on silica gel eluting with 2% to 

20 5% ethyl acetate / DCM to give the title sulfamate (210mg, 14%) as a thick 
oil, 6 (iH, 400MHz, CDdz) 1.41-1.48 (2H, m), 1.81-1.88 (2H, m), 2.16-2.27 
(4H, m), 2.48-2.63 (2H, m), 4.10 (IH, t, J=6.7), 4.8 (IH, br s), 5.48 <2H, m), 
6.91 (IH, td, J=8.0, 1.5), 7.05 <1H, dd, J=8.2, 1.6), 7.17-7.25 <2H, m). 

25 Step 4: [N-(9-emfo)l-N-bi(ycloI4.2.1]non-3-en-9-yl^N'-propylsul^^ 

This compound was prepared by the method of examples 2-16, using the 
sulfamate firom Step 3 and n-i»*opylamine. This gave the title sulfanude 
(70mg, 90%) as a colourless soUd, S (^H, 400MHz, CDCJla) 0.96 <3H, t, 
J=7.4), 1.40-1.46<2H, m), 1.65-1:64 (2H, m), 1.78-1:84 (2H, m), 2.15-2.33 
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(4H, m), 2.45-2.52 (2H, m), 3.00-3.05 (2H, m), 3.81-3.88 (IH, m), 4.11 (IH, 
br t, J=6), 4.23 (IH, br d, J=ll), 5.46-5.49 (2H, m). 

Example 18. [ll-e/^c^o] 2%3%4'A5^6,7,8,9,10-decahydro-6'- 
5 methylspiro[6,9-methanobe]izocyclooctene--ll^'-[l^,6]tluadia2^ 
l%r-dioxide. 




Stepl . [11-endo] 2',3',4',5,5',6,7,8,9,10-decahydro-spiro[6,9- 
methanobenzocyclooctene-11,3'- [1,2,5] thiadiazole] l',r«<lLoxide. 



10 

A mixture of 5,6,7,8,9,10-hexahydro-6,9-methanobenzo[a][8]amiulen--ll- 
one (J. Oi^ Chem, 1982, 47, 4329) (4.0g, 21.5 mmol), potassium cyanide 
(1.4g, 21.5 imnol) and ammonium chloride (1.2g, 22.4 mmol) in dioxan 
(5mL) and water (5mL) was stirred vigoroiisly at room temperature for 72 

15 hours. The inixtiure was then extracted with diethyl el^er (x3). The 

combined organic extracts were dried (Na2S04), filtered and evaporated. 
The residue was purified by chromatography on silica gel eluting with 10% 
to 20% to 30% ethyl acetate / hexanes to give a mixture of the a-amino 
nitrile and the cyanohydrin in a 2:1 ratio (2.3g) as a colourless solid. This 

20 material was used directly in the next step. 

Lithium aliuninium hydride (l.OM in tetrahydrofiiran, 18mL, 18 romol) 
was added dropwise to a stirred solution of the mixture of the a-amino- 
zutrile and the cyanohydrin (2.0g) in dry tetrahydrofiiran (20mL) at 0*C 
under nitrogen. Upon complete addition the reaction was allowed to warm 

25 to room temperature and stirred at this temperature overnight. The 

reaction was then recooled to 0**C and quenched by dropwise addition of 
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water (0.76inL), then 4N aqueous sodium hydroxide (0,75mL) and finally 
water (2.25mL). The reaction n:iixture was diluted with ethyl acetate and 
anhydrotis sodium sulfate was added to aid filtration. The reaction 
mixture was filtered through Hyflo®, washing with methanol. The filtrate 
5 was evaporated to give the crude diamine (-3g) as a thick oil. 
The crude diamine was taken up in dry pyridine (60mL) at room 
temperature under nitrogen, and sulfamide (2.6g, 27 xomol) was added in 
one portion. The solution was then stirred and heated at reflux overnight. 
Upon cooling, the pyridine was removed in vacuo. The residue was 

10 azeotroped with toluene (x2), then partitioned between DCM and 2N 
hydrochloric acid. The aqueous layer was fiuiher extracted with DCM 
(x2). The combined oiganic extracts were dried (Na2S04), filtered and 
evaporated. The residue was purified by chromatography on silica gel 
eluting with 5% to 10% ethyl acetate / DCM to give the title cyclic 

15 sulfamide (630mg, -10% fi-om the ketone) as an off white «olid, 5 (^H, 

400MH2, CDCI3) 1.24-1.33 (2H, m), 1.65-1,72 (2H, m), 2.39-2.44 (2H, m), 
2.71 (2H, dd, J=:15.9, 7.6), 3.22 (2H, d, J=15,8), 3.37 (2H, d, J=7.4), 4.60- 
4.69 (2H, m), 7.06-7.14 (4H, m); 5 (iH, 360MH2, de-DMSO) 0.96-1.03 <2H, 
m), 1.60-1.66 (2H, m), 2.30-2.35 (2H, m), 2.57 (2H, dd, J=15.7, 7.7), 3.10- 

20 3.19 (4H, m), 7.04-7.12 (5H, m), 7.38 (IH, s); 5 (i3C, 90MHz, de-DMBO) 
26.7, 38.7, 43.0, 58.8, 77.4, 128.1, 133.4, 141.7; MS (ES+) 279 ([MH]+), 

Step 2: ni-gyidol 2\y.4\5.5\6.7,8.9.10-decahydro-S'-methvlsDiror6.9- 
methanobenzocvclooctene-11.3^-fl.2.51thiadiazolel IM^dioxide, 

25 Lithium bis(trimethylsilyl)amide (l.OM in tetrahydrofiiran, 330|iL, 0.33 
mmol) was added to a stirred solution of the product fit>m Step 1 <92mg, 
0.33 mmol) in dry tetrahydrofiiran (3mL) at 0**C under nitrogen. The 
cooling bath was removed and the reaction was stirred at room 
temperature for one hour. lodomethane (20pL, 0.32 mmol) was then 

30 added, and the reaction was stirred at room temperature overnight. The 
mixture was partitioned between ethyl acetate and water. The aqueous 
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layer was further extracted with ethyl acetate (x2). The combined organic 
extracts were dried (Na2S04), filtered and evaporated. The residue was 
purified by chromatography on silica gel eluting with 2% to 5% ethyl 
acetate / DCM« The initial sample was fiirther purified by preparative 
6 HPLC to give the title cyclic sulfaxnide (16mg, 17%) as a colourless solid, S 
(iH, 360MHz, CDCas) 1.24-1.31 (2H, m), 1,66-1.71 <2H, m), 2.38-2.44 (2H, 
m), 2.68 (2H, dd, J=16.1, 7.6), 2.76 (3H, s), 3.14-3.21 (4H, m), 4.71 (IH, br 
s), 7.06-7.14 (4H, m); 5 ("C, 90MHz, CDCla) 26.5, 34.4, 38.2, 45.1, 66.1, 
70.9, 128.1, 133.3, 140.4; MS (ES+) 293 (IMH1+). 

10 

Example 19. [11-endo] 2%8%4%5,6'A73y9A0-decaliydro-5'- 

ethylspiroCeyS-methanobenzocyclooctene-llyS'-Cl^ySltliiadiazole] 

l%l'-dio3dde. 




15 Sodium hydride (60% dispersion in oil, 15mg, 0.38 mmol) was added in one 
portion to a stirred solution of the product from Example 18 Step 1 . 
(lOOmg, 0.35 mmol) in dry DMF (ImL) at O^'C under nitrogen. The cooling 
bath was removed and the reaction was stirred at room temperature for 
one hour before tixe addition of ethyl iodide (30pL, 0.38mmol). The 

20 reaction was stirred at room temperature overnight, before being 
quenched by the addition of saturated aqueous sodium hydrogen 
carbonate. The mixture was then partitioned between ethyl acetate and 
water. The aqueous layer was further extracted with ethyl acetate (x2). 
The combined organic extracts were washed with satiurated aqueous 

25 sodiumchloride(xl), then dried (Na2S04), filtered and evaporated. The 
residue was purified by diromatography on silica gel eluting with 2% to 
5% ethyl acetate / DCM to give the title cyclic sulfamide (46mg, 44%) as a 
colourless soUd, 6 GH, 360MHz, CDCI3) 1.24-1.31 (5H, m), l.«5-1.72 (2H, 
m), 2.38-2.45 (2H, m), 2.68 (2H, dd, J=16.0, 7.6), 3.10-3.15 (3H, m), 3.19- 
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3.22 (3H, m), 4.67 (IH, br s), 7.06-7.14 (4H, m); 5 ("C, SOMHz, CDCh) 
15.1, 26.6, 38.2, 43.9, 45.1, 63,6, 70.9, 128.1, 133.3, 140.5; MS (ES+) 307 
([MH1+). 

5 Example 20. iU-endo} 2'^%4%5^,6,7^,9,10-decaliydjro^- 

propylspiro[6,9-methaiiobenzooyclooctene-ll,8'-[l^,6]thiadiazole] 
l%r-dioxide. 




Sodium hydride (60% dispersion in oil, 20mg, 0.5 nMnol) was added in one 
10 portion to a stirred solution of the product from Example 18 Step 1 
(140mg, 0.5 mmol) in dry DMF (2.5inL) at room temperature under 
nitrogen. After one hour 1-bromopropane (50)jL, 0.'55 mmol) was added. 
The reaction was stirred at room temperature for two hours, before being 
quendied with water. The mixture was then partitioned betwe^ etiiyl 
15 acetate and water. The aqueous layer was further extracted with ethyl 
acetate (x2). The combined organic extracts were dried (Na2S04), filtered 
and evaporated. The residue was purified by chromatography on silica gel 
eluting with 2% to 5% ethyl acetate / DCM to give the titie cyclic sulfamide 
(75mg, 47%) as a colourless soUd, S (^H, 360MHz, CDCaa) 0.98 <3H, t, 
20 J=7.4), 1.24-1.31 (2H, m), 1.61-1.71 (4H, m), 2.38-2.44<2H, m), 2.67 (2H, 
dd, J=16.0, 7.6), 2.99-3.04 (2H, m), 3.16-3.21 (4H, m), 4.68 (IH, br s), 7.06- 
7.13 (4H, m); 8 ("C, 90MHz, CDCls) 13.2, 23.1, 26.6, 38.2, 45.0, 50.2, 64.1, 
71.1, 128.1, 133.3, 140.5; MS (ES+) 321 ({MH]+). 
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Example 21. lU^ndo} 2'^%4%5,5%6,7,8,9,10-decahydro-5'. 

bulylspiroCe^O-methanoben^ocyclooctene-llyS'-Cl^ySlthiadiazole] 
IM'-dioxide. 




5 Sodium hydride (60% dispersion in oil, 15mg, 0.38 mmol) was added in one 
portion to a stirred solution of the product fi*om Example 18 Step 1 
(lOOmg, 0.35 mmol) in dry DMF (ImL) at 0*^0 under nitn^en. The cooling 
bath was removed and the reaction was stirred at room temperature for 
one hour before the addition of n-butyl iodide (46pL, 0.40 noonol). The • 

10 reaction was stirred at room temperature overnight, before being 

quenched by the addition of saturated aqueous ammonitun chloride. The 
mixture was then partitioned between ethyl acetate and water. The 
aqueous layer was further extracted with ethyl acetate (x3). The combined 
organic extracts were washed with saturated aqueous sodium chloride 

15 (xl), then dried (Na2S04), filtered and evaporated. The residue was 
purified by chromatography on silica gel eluting with 1% to 2% ethyl 
acetate / DCM to give the title cyclic sulfamide (65mg, 66%) as a colourless 
solid, 5 (iH, 360MHz, CDCI3) 0.95 (3H, t, J=7.4), 1.24-1.31 (2H, m), 1.35- 
1.46 (2H, m), 1.55-1.71 (4H, m), 2.38-2.45 (2H, m), 2.67 (2H, dd, J=16.0, 

20 7.6), 3.02-3.08 (2H, m), 3.15-3.22 (4H, m), 4.68 (IH, br s), 7.05-7.14 (4H, 
m); 5 (13C, 90MHz, CDCI3) 15.5, 21.9, 26.6, 31.8, 38.2, 45.0, 48.2, 64.0, 
71.0, 128.1, 133.3, 140.5. 
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Example 22. {ll-endo} 2',3%4%5,5%6,7,8,9,10-decahydro-S'>(2,2^ 
tri£luoroethyl)-spi]X)[6,9-metiiaiiobeiizocyclooctene -11,3'- 
[l,2,5]tliiadiazole] l%l'-dioside 




5 A mixture of the product firom Example 18 Step 1 (llSmig, 0.4 mmol), 
cesimn carbonate (130mg, 0.4mmol) and 2-iodo-l,l,l-tri£Luoroethane 
(50pL, 0.5 mmol) in dry DMF (2mL) was stirred and heated at 6S**C in a 
sealed tube overnight. The reaction was allowed to cool, then partitioned 
between ethyl acetate and water. The aqueous layer was further extiracted 

10 with ethyl acetate (x3). The combined organic extracts were washed with 
saturated aqueous sodium chloride (xl), then dried (Na2S04), filtered and 
evaporated. The residue was purified by chromatography on silica ^el 
eluting with DCM to give the title (^clic sulfiamide (15mg, 10%), 5 (^H, 
360MH2, CDCI3) 1.28 -1.35 (2H, m), 1.67-1.73 (2H, m), 2.42-2.46 (2H, m), 

16 2.69 (2H, dd, J=16.0, 7.6), 3.22 (2H, d, J=15.9), 3.43 (2H, s), 3.68 (2H, q, 
J=8.7), 4.73 (IH, br s), 7.06-7.14 (4H, m); 6 (wC, 90MHz, GDOa) 26.7, 28.1, 
44.8, 50.2 (q, Jiaci9P=35), 66.1, 72.1, 128.2, 133.3, 140.2. 

Example 23. IQ-endo] 2',3'4',5'-tetrahydro4r- 
20 propylspiro[bicyclo[4.2.1]non-S-eiie-9,3'-[l,2,6]thiadiazole] 1%1'- 



dioxide. 




Step 1 : [9-endo] 2',3'4',5'-tetrahydro-spu:o[bicyclo{4.2.1]non-3-ene-9,3'- 
[l,2,5]thiadia2ole] l',l'-dioxide. 
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This compound was prepared by the inethod of Example 18 starting from 
bicyclo[4.2.1]non-3-en-9-one (6«0g, 37 mmol). The q^dic sulfamide 
(ISOmg,) was obtained as a colourless solid, 5 OH, 400MHz, CDCI3) 1.52- 
5 1.61 (2H, m), 1.84-1.92 (2H, m), 2,15-2.24 (2H, m), 2.32-2.42 (4H, m), 3.37- 
3.40 (2H, m), 4,38 (IH, br s), 4.55 (IH, br s), 5.47-5.52 (2H, m); 5 (^C, 
lOOMHz, CDCI3) 26.7, 32.9, 43.0, 57.2, 74.7, 126.8. 
Step 2 

Sodium hydride (60% dispersion in oil, 15mg, 0.38 mmol) was added in one 
10 portion to a stirred solution of the cyclic sulfamide from Step 1 (87mg, 0.38 
mmol) in dry DMF (2mL) at room temperature under nitrogen. Afiber one 
horn- l-bromopropane (36|iL, 0.40 mmol) was added. The reaction was 
stirred at room temperature for 1.5 hours, before being quenched with 
water. The mixture was then partitioned between ethyl acetate and 
15 water. The aqueous layer was further extracted with ethyl acetate (x2). 
The combined organic extracts were washed with water (xl), saturated 
aqueous sodium chloride (xl), then dried (Na2S04), filtered and 
evaporated. The residue was purified by chromatography on silica gel 
eluting with 20% ethyl acetate / hexanes to give the N-allsylated cyclic 
20 sulfamide (64mg, 85%) as a colourless solid, 5 (^H, 360MH2, CDCI3) 0.98 
(3H, t, J=7.4), 1.49-1.55 (2H, m), 1.60-1.70 (2H, m), 1.84-1.92 (2H, m), 
2.13-2.22 (2H, m), 2.32-2.43 (4H, m), 2.95-3.00 (2H, m), 3.21 (2H, s), 4.31 
(IH, br s), 6.46-5.63 (2H, m); 5 0^0, 90MHz, CDCI3) 13.2, 23.0, 28.4, 34.5, 
45.4, 50.1, 63.2, 71.0, 128.6; MS (ES+) 271 (IMBa+). 



25 
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Example 24. (2-(4-Fluoropheiioxy)-iV-e/uj!b<-(ll- 

{[(propylamino)siilfonyl]aiiiino)-5,6,7,8,9,10-hexahydro-6,9- 

meihanobenzo[a][8]amii]le]i-2-yI)acetaiiiide. 




5 Step 1 5-Nitro-tidcvclor8,2,1.03.81trideca-3(814.6-trien-^ 

Hydroxylamine hydrochloride (9.72 g) was added to a stiirred solution of 6- 
nitro-tricyclo[8.2.1.03,8]trideca-3(8),4,6-trieii-13-one* (10.82 and sodium 
acetate (19.08 g) in a mixture of absolute ethanol (50 mL) and water <60 
mL), The reaction was warmed io reflux for 18 hours cooled to room 
10 temperature and diluted with water (200 mL). The product was filtered 
ofify dried under high vacuum to afford the title compoimd as a white 
powder (10.73 g) m/z 247 (M+H+). 
V. Org. Chem. 1982, 47, 4329-4334 

Step 2 N-(5-Nitro-tricgrdo[8.2.1.03^]trideca-3(8),4,6-trien-13-yl^ 
15 hydroxylamine 

HN— OH 




Sodium cyanoborohydride <25S mg) was added in a single portion to a 
solution of the oxime of Step 1 (500 mg) in dry methanol (20 mL) at -20*' C. 
2N HCl was then added until the solution was at pH 3 (Methyl C^^ge). 
20 After 3 hours the reaction was diluted with 4N NaOH <60 mL) and 

reduced to 1/3 volume. The residue was extracted with DCMX4 x 60 mL), 
the organic layers combined and dried over ]M^S04, filtered and the 
solvent removed under reduced pressure to afford the titie confound as a 
white foam (477 mg). m/a: 249^+H+). 
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gtep3; Tricvclor8,2.1.03>g1trideca-3(8),4.6>triene^-ia,Hi^ 




Activated zinc dust (excess) was added to a rapidly stirring solution of the 
hydroxylamine from Step 2 (2.0 g) in 1:1 tetrahydrofuran:2N aqueous HCl 
5 (100 mL). After two hours the reaction mixture was filtered and reduced 
to half volume under reduced pressure. The residue was basified to pH 9 
with 4N NaOH and extracted into ether (4 X 100 mL). The organic 
extracts were combined, dried over MgS04, filtered and the solvent 
removed imder reduced pressure to afford the title compound as a dear oil. 
10 (1.6 g). m/z 203 (M+H+). 

Rtep4! ffi-ATr>iTi o.tricvclor8.2.1,03>81trideca-3(8),4,6-trien-13>vlW^r^^ 
acid tert-butvl ester * 

A solution of di-tertbutyldicarbonate (864 mg) in DCM (20 inL) was added 
over four hours to a stirred solution of the diamine from Step 3 (800 mg) in 

15 DCM (50 mL) at -20''C. After a further two hours the solution was warmed 
to room temperature and the solvent removed imder reduced pressure. 
The residual oil was purified by chromatography on silica gel (30% 
EtOAcAsohexane) to afford the product as a white solid (500 mg). NMR 
(CDCI3 400 MHz) 8 1.20-1.25 (2H, m), 1.46 (9H, s), 1.65-1.69 (2H, m), 2.40- 

20 2.46 (4H, m), 2.86-2.90 (2H, m), 4.05 (IH, brs), 5.29 (IH, brs), 6.41-6.44 
(2H, m), 6.84 (IH, d, J = 5.0 Hz). 

* - alternative name - [6S/R,9R/S,11R/S] tert-butyl 2-amino- 
5,697y899,10-hexahydro-699-methanobenzo[a][8]axmtilen-ll-ylcarbamate, 
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Step 5: r6S/R,9R/S.llR/S1 tert-butvl 2-(ff4-fluorophenoxv^acetvnflTnirin}^ 



To a solution of 4'-fluoropIxenoxyacetic acid (177 mg) in THF (5 ml) at room 
5 temperature mider nitrogen was added CDI (168 mg) in one portion. The 
mixtm^e was heated to 70^0 for 2 hrs, then the aniline derivative from 
Step 4 (210 mg) was added. The reaction was maintained at this 
temperature for a further 16 hrs. Upon cooling, the reaction mixtxire was 



diluted with EtOAc (10 ml), then washed with IM Ha (10 ml), IM 
10 NaHCOa (10 ml) and brine. The organic extracts were dried, fQtered and 

concentrated to give the title amide (270mg, 87%) as a white solid 6 (^H, 

360MHz CDCHs) 1.09 (2H, m), 1.39 (9H, s), 1.61 <2H^ m), 2.40 (2H, m), 

2.50 (2H, m), 2.90 (2H, m), 3.93 (IH, brm), 4.45 <2H, s), 4.95 (IH, brs), 6.84 

(2H, m), 6.96 (3H, m), 7.25 <2H, m), 8,15 (IH, brs). 
15 Step 6 : r6S/R,9R/S,llR/Sl 2>hvdroxvDhenvl 2-(r(4- 

fluorophenoxv)acetvnamino}-5.6.7 .8.9.10--hexahydro-6-9- 

methanobenzofalfft lflTiniiTA Ti-l 1 -ylfinl fflrnqte 



The product from Step 5 was dissolved in DCM (10 ml),'Cooled to O^C and 
20 TFA (2 ml) added dropwise. The mixture was allowed to warm to room 
temperature and stirred for 2.5 hrs, concentrated, added to ice-chilled 
saturated NaHCOa (20 ml) and extracted with pCM<3x20 ml). The 
extracts were dried and concentrated to give the amine as an oil <210 n^, ' 
100%), which was dissolved in THF (2 ml) and catechol sulfate (108 mg) 



5.6.7.8.9,10-hexahvdro-6.9-methanobenzorair81flnTui1ftn-ll.>vlcarhflTn5itft . 
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added in one portion at O^C. The mixture was allowed to warm to room 
temperature and stirred for 16 hrs., then diluted with aqueous NH4CI (10 
ml) and extracted with EtOAc (3x20 ml). The extracts were dried, 
concentrated and purified using column chromatography on silica eluting 
5 with 30% EtOAc^exane to give the title sulfEmiate (138 mg, 44%) as a 
white soUd 6 (iH 360MHz, GDCls) 1.06 (2H, m), 1.58 (2H, m), 2.48 (4H, 
m), 2.82 (IH, d, J=14.6), 2.90 (IH, d, J=14.6), 3.84 (IH, m), 4.58 (2H, ABq, 
J=15.2, 16.9), 6.19 (IH, d, J=6.8), 6.99 (7H, m), 7.23 (5H, m), 8.29 (IH, 
brs); MS(ES+): 527 ([MH1+). 
10 Step 7: r6S/R.9R/S.llR/S1 (2-(4-FluorophenoxvMll- 

{[(prn pYlflTniTio) .t!n1 fnTiYl]fly n iTin|-S,fi,7.8.9.10-hexahvdrO-6.9- 
methanobenzor<tirfi1nnnii1ftTi-9^yl^anftf.f»niHA 

The product of Step 6 (68 mg) was reacted with n-propylamine by the 
method of Examples 2-16 to give the title sulfamide (29 mg, 47%) as a 
15 white powder, (360MHz ^H, 8-CDCI3) 0.98 (3H, t, J=6.7), 1.20 (2H, m), 1.62 
(2H, m), 1.69 (2H, m), 2.50 (2H, m), 2.61 (2H, m), 3.07 (4H, m), 3.76 (IH, 
dd, J=5.7, 12.2), 4.21 (IH, t, J=5.5), 4.56 (2H, s), 4.70 (IH, d, J=7), 6.94 
(2H, m), 7.03 (3H, m), 7.33 (2H, m), 8.16 (IH, brs); MS(ES+): 476 (IMH1+). 

20 Example 25. [6S^9R/S,11R/S] (ll-{[(ferf- 

butylaxnino)sulfoi)yl]amino)-5»6,7y8,9,10-hexa]iydro-6,9- 
methanobenzo [a][8]amiulen-2-yl)-2-(4-£luoroplieiio3^)acetamide 



This compoimd was prepared as described in Example 24, substituting t- 
25 butylamine for propylamine in the last step. This gave the title sulfamide 



(38 mg, 60%) as a colourless solid, (360MHz iH, S-CDCaa) 1.21 (2H, m), 
1.39 (9H, s), 1.70 <2H, m), 2.52 (2H, m), 2.61 (2H, m), 3.08 (2H, m>, 3.77 
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(IH, m), 4.16 (IH, s), 4.56 (2H, s), 4.62 (IH, d, J=6.8), 6.94 <2H, m), 7.05 
(3H, m), 7.33 (2H, m), 8.16 (IH, brs); MS(ES+): 512 (M+Na). 

Example 26: [6S/R,9R/S,11R/S] 2%3%4',5,5%6,7,8,9,10-decaIiydro-2- 
5 beiizyloa7-spiro[6y9-methanobenzocycloocteiie-ll^'- 
[l,2,5]thiadiazole] l%r.diozide. 



methanobenzofairSlanmilftn-ll-one . 

10 A inixture of 2-hydK)xy-5,6,7,8,9,10-hexaiiydro-6,9- 

inethanobenzo[ai[8]aimulen-ll-one (15 g; J. Org. Chem 1982, -^7, 4329), 
K2COs (20.5 g) and benzyl bromide (10.6 ml) in DMF (100 ml) was stirred 
for 48 hrs at room temperature. The reaction was diluted with water (500 
ml) and extracted with EtOAc (3x 150 ml). The combined organic phases 

15 were washed with water (2x 300 ml), brine (150 ml), dried and 

concentrated to give a giumny oil which crystallized on standing and after 
trituration with ether the title benzyl ether (19.5 g, 90%) as a white -solid 
(360MHz iH, S-CDCla) 1.32 (2H, m), 1.85 <2H, m), 2.67 (2H, m), 2.87 (4H, 
m), 5.05 (2H, s), 6.82 (2H, m), 7.11 (IH, d, J=8.2), 7,37 («H, m). 

20 Step 2 : r6S/R.9R/S.1 IT^THl n-«Tninn-g-fhftiizvlo3cv)-5.6.7-«-9-in-TiAv«.Tiyi1r«- 
6.9-methanobenzo fal f81annnlene-ll-carbonitrile . 



To methanol (1 litre) saturated with ammonia cooled to 0<*C were added 
ammonium hydroxide (60.4 ml), ammonium chloride X$0 ^), sodium 
25 cyanide (3 g) and 2-benzylo3gr-S,6,7,8,9,10-hexahydro-6,9- 




Step 1 : 2-benzvloxv-5.6.7.8.9.10-hexahYdro-6.9- 
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methanobenzo[a][8]aimule]i-ll-one (9.5 g). The reaction was stirred 
vigoroxisly for 1 hr to ensure complete dissolution and left standing at S^C 
for 18 hrs. The precipitate was filtered, washed with ice-chilled water, ice- 
chilled methanol and dried in vacuo at SO^C to give the title compound (8.4 
6 g, 81%) as a white soUd (360MHz 5d6-DMSO) 1.17 (2H, m), 1.84 (2H, m), 
2.38 (2H, m), 2.78 (2H, m), 3.40 (2H, m), 5.03 (2H, s), 6.73 (2H, m), 6.98 
(lH,d, J=:8.2),7.37(6H,m). 

Ste p 3 : f6Sm.9R/S.llR/Slg.3^4^S.5^6.7.8■9.10-decflhvdro-2-benzvlo3cv- 
spiror6.9-methanobenzocvclooctene-11.3-fl.2.5lthiadiazolel IM'-dioxide. 
To the product of Step 2 (9.3 g) in THF<65 ml) at QoC was added LdAlH* 
(IM, 58 ml) dropwise and the reaction allowed to warm to room 
temperature with stirring for 16 hrs. The reaction was cooled to O^C, 
EtOAc (100 ml) added, foUowed by NaOH (2M, 5 ml), filtered and the 
mixture concentrated. Column chromatography on silica eluting with S% 
MeOH/EtOAc gave an oil (3.2 g, 30%) which was dissolved in pyridine (65 
ml), sulfamide (2.9 g) added and the mixture heated to reflux for 18 hrs. 
The mixture was cooled, concentrated in vacuo, azeotroped with toluene 
and purified using colunm chromatography on silica eluting with DCM 
then 10% EtOAc/DCM to give the title cydic sulfamide as a white foam 
(2.3 g, 68%), (360MHz iR, S-CJDCls) 1.32 (2H, m), 1.66 (2H, m), 2.39 (2H, 
m), 2.63 (2H, m), 3.13 (IH, d, J=15.8), 3.21 (IH, d, J=15.8), 3.34 (IH, d, 
J=7.3), 4.80 (IH, t, J=7.3), 4.87 (IH, s), 5.01 (2H, s), 6.72 (2H, m), 6.97 (IH, 
d, J=8.2), 7.37 (5H, m); MS(ES+): 385 ([MH1+). 

Example 27. [6S/R,9B/S,11R/S] 2%3*,4*,5,5»,6,7,8,9,10-decahydro-2- 
benzyloxy-5*-propylspiro[6,9-methaiiobenzocyclooctene-ll^'- 
[l,2,5]thiadiazole] IM'-dioxide. 
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To the product of Example 26 (1.9 g) in DMF (20 ml) at 0<>C \ander nitrogen 
was added NaH (218 mg) portionwise and the reaction stirred for 1 hr. 
Added n-PrBr (494 pi) and allowed to warm to room temperatm^ with 
stirring for 18 hrs. Added wat^ (100 ml) and extracted with EtOAc (3x 60 
5 ml). The conibined oi^ganic phases were washed with water (2x 75 ml) and 
hrine (50 ml). Drsring, concentration and colmnn chromatography on silica 
eluting with DCM then 1-2% EtOAc/DCM gave the title sulfamide (l.lg, 
52%) as a white soHd (360]VlHz iH, 8-CDCI3) 0.97 (3H, t, J=7.3), 1.31 <2H, 
m), 1.66 (4H, m), 2.33 (2H, m), 2.60 (2H, m), 3.01 (2H, t, J=7.1), 3.08 (IH, 
10 d, J=15.9), 3.18 (IH, d, J=15.9), 3.20 (2H, m), 4.71 (IH, s), 5.02<2H, s), 
6.72 (2H, m), 6.98 (IH, d, J=7.8), 7.37 (5H, m); MS(S!S+): 427 ([MHI+). 

Example 28. lll-endo} 2',3%4V5,5%6,7,8,9,10-decahydro-^-acetyl-5^ 
propylspiro[6,9-methaiiobenzocyclooctene-ll)3*-[l,2,'5]thiadiazole] 
15 l%r-dioxide. 




To the product from Example 20 (120 mg) in THF at OoC under nitrogen 
was added NaH (18 mg) portionwise and the reaction stirred for 15 mins. 
Acetyl chloride (32 pl) was added, the mixtmre allowed to warm to room 

20 temperature and stirred for 18 hrs. Water (20 ml) was added and the 
mixture extracted with EtOAc (2x20 ml). Diyingj-conc^tration and 
column chromatc^aphy on silica eluting with 10 % EtOAc/hexane-gave 
the titie sulfamide (60 mg, 44%) as a white soUd (360MHz ^H, S-CDds) 
0.97 (3H, t, J=7.3), 1.29 (2H, m), 1.-60 <4H, m), 2.^a<3H, s), 2.€6 <2H, dd, 

25 J=16, 8.1), 3.09 (6H, m), 3.32 (2H, s), 7.10 (4H, m). 
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Example 29. 2-(2,4-dichlorophenozy)-N-((ll-endo)-ll- 
{[(propylamino)suKonyl]amino)-5,6,7,8,9,10-hexaliyd^ 
methanobenzo[a][8]£amiilen-2«yl)prop£m.amid6 




5 To a stirred solution of the product from Example 24, Step 4; (446mg, 

1.48imnol) in acetonitrile (20mL) was added (B/S)-2-<2,4-dichlorophenoxy)- 
propionic acid (382mg, l,63mmol), HBTU (616mg, 1.63mmol) and 
triethylamine (420)iL, 2.96iimiol). The reaction was stirred at ambient 
temperature for 24 hours then evaporated. The residue was taken up in 

10 DCM (50mL) and washed with 2N HCl (50mL), IN NaOH (50mL) and 

brine (50inL) then dried CN^SO^) and evaporated to leave a residue <0.67g) 
which was recrystallized from ether/hexane to afford the desired amide as 
colourless crystals (380mg). A solution of the amide from tiie foregoing 
step (420mg) was dissolved in DCM (25mL) and treated with 

15 trifluoroacetic add (5mL), After stirring at ambient temperature for 2 

hours, the mixttire was diluted with ethyl acetate (SOmLX washed with 4N 
NaOH (2x50inL), dried QMgS04) and evaporated to leave the desired 
amine (0.34g)« This amine (45nag, O.llmmol) was dissolved in DMF 
(5mL), cooled to O^'C and treated with triethylamine (15fxL) and catechol 

20 stilfate (20mg, 0.12mmol). The mixture was stiirred at O'C for 2 hours and 
then at room temperature for 15 hours. The DMF was evaporated and the 
residue taken up in DCM (25mL) and washed with sodium bicarbonate 
solution (20mL) and water (20mL) then dried (MgS04) and evaporated to 
leave an oil that was purified by preparative thin layer chromatography 

26 eluting with ethyl acetate/hexane« The resultant siilfamate ester <8n^, 
0.014mmol) was dissolved in dioxane (0.5mL) in a thick walled flask and 
treated with prc^ylamine (4mL, 3eq.). The flask was sealed and heated to 
80^C for 2 hoxurs then cooled, and the contents diluted with DCM<5mL) 
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£uid washed with IN NaOH (3niL), dried (]VfeS04) and evaporated to leave 
an oil that was pxuified by HPLC to afford the desired product. 
iH NMR (360MHz, CDCI3) 8.47 (IH, s), 7.44 (IH, d, J=2.5H2), 7.32 (2H, 
m), 7.22 (IH, dd, J=9.0, 2.5Hz), 7.06 (IH, d, J=9.0Hz), 6.92 (IH, d, 
5 J=9.0Hz), 4.78 (IH, q, J=6.5Hz), 4.63 (IH, br d, J=7.5Hz), 4.15 (IH, br s), 
3.77 (IH, m), 3.10-3.02 (4H, m), 2.67-2.59 (2H, m), 2.64-2.48 <2H, m), 1.75- 
1.55 (4H, m), 1.70 (3H, d, J=6.5Hz), 1.26-1.16 <2H, m) and 0.98 X3H, t, 
J=7.5Hz). m/z (ES+) = 540. 

10 Example 30. N-[(ll-endo)-S,6,7,8,9,10-hexahydro-6,9- 
m.ethauobenzo[a][8]aimiileii-ll-yl]-N'-(2^^ 
trifluoroethyl)su]famide 




To a solution of (6R/S,9S/12)-5,6,7,8,9,10-hexahydro-6,9- 
15 methanobenzo[a] [8]amiulen-ll-amine (lOOmg) in PCM at O^'C under 
nitrogen was added dropwise a solution containing 2,2,2- 
trifluoroethylsul&moyl chloride"' (116mg) and triethyleumne<82pl). 
Allowed to warm to room temperature and stirred oAi. Added water and 
extracted with DCM (3x). Dried over M^04, concentrated and pvirified by 
20 column chromatc^raphy on siHca eluting with DCSM to -give the title 

compound as a white solid (70mg). iH NMR (360MHz, CDCI3) 6h1.21<2H, 
m), 1.70 (2H, m), 2.52 (2H, brm), 2.65 (2H, m), 3.05 (2H, d, J=16), 2.-69- 
3.83 (3H, m), 4.72 (IH, brt, J=«.8), 4.81 (IH, d, J=7.8), 7.09 <4H, m). 
* - prepared as in DE 3429048 

25 

Example 31. N-cyclobutyl-N'-[(6S^,9B/S,llB/S)-l-£luoro-€,6,7,B,9,10- 
hexahydro-6,9-methanobenzo[a][8]axmulen-ll-yl]sulfainide 
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Stepl 1.2-Bis-bromomethvl-8>fluoro->benzeiie 

3-Fluoro-o-xylene (5.05 ml, 40.3 mmol), NBS (15.8 g, 88.71 mmol) and 
AIBN (20 mg) in carbon tetrachloride (60 ml) were stirred and heated 
under reflux for 18 hoxirs. On cooling the mixture was filtered and the 
5 filtrate was concentrated to dryness. The crude product was dissolved in 
methanol, a solid was precipitated out of solution at -50^C and isolated by 
filtration. This procedure was repeated once to give pure dibromide 4.84 g 
(43%). m NMR (CDCI3, 360 MHz) 5 7.26-7.32 (IH, m), 7.17 (IH, d, J = 7.6 
Hz), 7.05 (IH, t, J = 8.6 Hz), 4.70 (2H, s), 4.63 (2H, s). 
10 Step 2 l-(4>Fluoro-tricvclor8,2.1.03>81trideca>3(8),4.6-trien-13-vlideneV 
pyrrnliHini um bromide 

A solution of l,2-&£s-bromomethyl-3-fluoro-benzene (4.4 g, 15.6 mmol) in 
MeCN (10 ml) was added to stirred solution of 1-cyclopent-l-enyI- 
pyrrolidine (2.3 ml, 15.6 mmol) and DIPEA (5.4 ml, 31.2 mmol) in Me(3N 
15 (20 ml). The mixture was stirred at room temperature for 18 hoxirs and 
then filtered. Washing with cold MeCN afibrded an ofif-white solid 1.02g 
(19%). m/z 258 (M+). 

Step 3 4-Fluoro-tricvclor8,2.1.03»81trideca-3(8),4.6-trien-13 -nnft nyimp. 

The product fi*om Step 2 (1.02 g, 3.02 mmol), hydrosylamine hydrochloride . 

20 (624 mg, 9.06 romol) and sodiimi acetate trihydrate (1.23 g, 9.05 mmol) in 
2:1 ethanol"*water (12 ml) were heated to reflux and allowed to cool to room 
temperature, then stirred for 18 hours at this temperature. Water (10 wl) 
was added and the mixture filtered. The white solid was washed with 
water and dried under vacuimi. 590 mg (89%). m/z 220 (M+H+). 

25 Step 4 4-Fluoro>tricvclor8.2.1.08>8Hrideca-3(8\4.6-trie7i-13-Y l«Trimft 

The oxime firom Step 3 <590 mg, 2.69 mmol) and platinum dioxide (40 mg) 
in AcOH (20 ml) were hydrogenated in a Parr reactor at 30 psi for 2 hours. 
The mixture was filtered through Celite and the filtrate was concentrated 
by lyophihzation to give an off-white solid. The solid was dispersed in IN 

30 NaOH and extracted with DCM. The organic extract was dried and 
concentrated to dryness to give a yellow oil 525 mg (95%). 
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miz 206 (M+H+). 

Step5(4-FIuoro-tricvcIof8.2.1.Q8.81trideca-af8).4.6-trien-l.W1^CTiTf«^ 
add 2-hydroxy-phenyl ester 

Catechol sulphate (332 n^, 1.93 mmol) was added to an ice-cooled solution 
5 of the amine from Step 4 (360 mg, 1,76 mmol) in THF (5 ml). The mixture 
was allowed to warm to room temperature, stirred for 18 hours, diluted 
with ethyl acetate and washed with anmionixun chloride (aq) followed by 
brine. The organic phase was dried and evaporated to give a crude oil 
which was purified by colxmm chromatography on silica gel eluting with 

10 4:1 isohexane-ethyl acetate to give an orange oil 335 mg (61%). NMR 
(CDCla, 360 MHz) 6 7.27 (IH, m), 7.21 (IH, m), 7.05 (2H, m), 6:«5-7.95 
(3H, m), 6.32 (IH, br s), 5.40 <1H, br d, J = 7.5 Hz), 4.02 (IH, q, J = 6.4 
Hz), 3.19 - 3.25 (IH, dd, J = 16.7, 7.6 Hz), 3.04 (IH, d, J = 16.3 Hz), 2.70 
(IH, m), 2.50 - 2.61 (3H, m), 1.74 <2H, m), 1.21 (2H, m). m/z 376 <M-H)- 

15 Step 6 N-cvclobutvl-N'-f(6S/R.9R/S.llR/S)-l-fluoro-5.6.7.8.9.10- 
hexahydro-6.9-methanobenzofa1f81annulep-3 1 -ynsnlfflTniHa 
The product from Step 5 (335 ntig, 0.889 nmiol) and cydobutylamine in 1,4- 
dioxane were stirred and heated m a sealed tube at BO^'C for 75 minutes. 
The ntiixture was eillowed to cool to room temperature, diluted with IDCM, 

20 washed with IM NaOH solution, and the oi^anic phase dried over sodium 
sulphate, filtered and concentrated. The crude product was purified by 
colunm chromatography on silica gel eluting with 4:1 isohexane-ethyl 
acetate to give a white solid which was subsequently triturated with 
diethyl ether 163 mg (54%). ^H NMR (CDCOa, 400 MHz) 8 7.03 (IH, m), 

25 6.86 (2H, m), 4.68 (IH, br d, J = 7.5 Hz), 4.49 (IH, br d, J = 8.9 Hz), 3.S9 
(IH, m), 3.74 (IH, nO, 3.18 - 3.24 (IH, dd, J = 16.6, 7.7 Hz), 3.09 (IH, d, J 
= 16.0 Hz), 2.69 (IH, m), 2.49 - 2.61 (3H, m), 2.39 (2H, m), 1.92 - 2.01 <2H, 
m), 1.65 - 1.79 (4H, m), 1.13 - 1.25<2H, m). mIz 339 (M+H+). 



BNSOOCO: <WO 023655aA1JL> 
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Example 82. l-Cyclobutyl-3-[5-(3-moipholin-4-yl-propenyl) 
tricyclo[8.2.1.08>8]trideca-3(8),4,6-trien-18-yl]-su]^^ 





Stepl 13"Aiiuno-tricyclo[8.2.1.03.8]trideca-3(8),4,6-to^ add 
methyl ester. 



NH2< 



This compound was prepared by the process of Example 31 steps 2-4 (with 
minor modifications), starting from 3,4-bis(bromomethyl)benzoic acid 
methyl ester. For step 2 the reaction mixture was stirred and heated 

10 imder reflux for 18 hours rather tibtan at room temperature. For step 3 the 
mixture was not heated under reflux initially and the product was dried 
by azeotropic removal of water in toluene. For step 4 the hydrogenation 
was carried out under 1 atm. of hydrogen at room temperature rather than 
at 30 psi on a Parr hydrogenator. 

15 m/z 245 (M+H+). 

Step 2: 13-tert-Butoxvcarbonvlamino-tricvclof8,2.1.03>gltrideca-3(814.6- 
triene-5-carboxvlic acid methvl ester 

The amine from step 1 <3.0 g, 12.24 romol) and di-ter^-butyl dicarbonate 
(2.94 g, 13.47 imnol) in DCM (50 ml) were stirred, with ice-cooling, for 90 

20 minutes. The reaction was quenched with N,N-dimethyleth.ylenediamine, 
diluted with DCJM, washed with 10% citric acid (aq), water, dried and 
concentrated. The crude product was purified by colimm chromatography 
on silica gel eluting with 5:1 isohexane-ethyl acetate to give a colourless 
oil. iH NMR (CDCI3, 360 MHz) 5 7.73 7.78 (2H, m), 7.16 (IH, d, J = 7.8 

25 Hz), 4.98 (IH, m), 4.03 (IH, m), 3.89 (3H, s), 3.05 (2H, m), 2.70<2H, m), 
2.S3 (2H, m), 1.73 (2H, m), 1.48 (9H, s), 1.14 (2H, m). 
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Step 3 

[5-(3-Hydroxy-propenyl^tricyclo[8.2.1,03.8]trideca-3(^^^ 
carbamic add tert-butyl ester 



BocNl 




5 Prepared from the methyl ester of Step 2 usix^ procedures analogous to 



methods described below. The ester was reduced to the benzyl alcohol icf. 
Example 80), then oxidised to the aldehyde (c/ Example 81), converted to 
the cinnamyl ester {cf. Example 82) and reduced to the dnnamyl alcohol 
icf. Example 54, Step 1). 



[5-(3-Morpholin-4-yl-propenyl)-tri<yclo[8.2.1.03««]tride»^^ 
yl]-carbamic add tert-butyl ester 



To a stirred solution of (l-bromo-2-methyl-propenyl)-dimethyl-amine 
15 (713 mg, 4.0 mmol) in dry DCM (30 ml) at 0 was added, via a stainless 
steel cannula, a solution of the cinnamyl alcohoKStep 3)<917 mg, 2.67 
mmol) in dry DCM (15 ml). The mixture was allowed to warm to room 
temperature, and stirred for a further 1.5 h, Morpholine-(1.16g, 13.35 
mmol) was added and the mixture was stirred for a further 30 min., and 
20 then quenched with water (30 ml). The aqueous phase was extracted with 
DCM (3 X 30 ml) and the combined organic phased were dried ^a2S04) 
and concentrated to give an oil, which subjected to flash diromatography 
(eluent: DCM / methanol / ammonium hydroxide 97:S:2.BK).15)^ve a 
coloxirless oil (532 mg), which was used in Step 6 without farther 
25 purification. 



10 gtep4 




Steps 
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The crude Boc-amine from Step 4 (532 mg) was treated with 4 M HGl in 
dioxane (20 ml) for 20 min. The solvent was removed under reduced 
pressure and the residual solid was triturated with chilled EtOAc and 
filtered. The residue was partitioned between 1 M aqueous sodiimi 
5 hydroxide (20 ml) and DCM (30 ml). The aqueous phase was extracted 
with DCM (3 X 30 ml) and the combined oi^anic phases were dried 
(Na2S04) and concentrated to give a pale yellow oil (230 mg). miz 313 
(M+H)+ 

The fi:^e amine (166 mg, 0.53 mmol), cyclobutyl-sulfamic acid 2-hydroxy- 
10 phenyl ester (cf. Example 117, Step 5) (188mg, 7.73 mmol) and DMAP (60 
mg) were heated to 80 <»C in dry acetonitrile overnight. The solvent was 
removed under reduced pressure and the residue was partitioned between 
water (20 ml) and DCM (30 ml). The aqueous phase was extracted with 
DCM (2 X 30 ml) and the combined organic phases were dried (Na2S04) 
15 and concentrated. The resulting oil was purified by flash chromatography 
(eluent: DCM / methanol / ammonium hydroxide 97.5:2.5:0.15) to give tiie 
title compoimd as a colourless oil (120mg). iH NMR (400 MHz, CDCI3) 6h 
1.15-1.20 (2H, m), 1.63-1.78 (3H, m), 1.91-2.01 (2H, m), 2.34-2.41 (2H, m), 
2.45-2.55 (6H, br m), 2.56-2.62 (2H, m), 3.04 (IH, d, J = 7.3 Hz), 3.08 (IH, 
20 d, J = 7.2 Hz), 3.13 (2H, dd, J = 6.8 and 0.9 Hz), 3.69-3.74 (6H, m), 3.72- 

3.91 (IH, m), 4.54 (IH, d, J = 8.9 Hz), 4.72 (IH, d, J = 7.7 Hz), 6.20 (IH, dt, 
J = 15.8 and 6.8 Hz), 6.45 (IH, d, J = 15.8 Hz), 7.01 (IH, d, J = 7.6 Hz), 
7.08-7.12 (2H, m). m/z 446 (M+H)+. 

25 Example 33. N.[(6S/R,9R/S,llR/S)-2-Obenzyloxy)-5,6,7,8,9,10- 
hexahydro-6,9-methanobenzo[a][8]annuleii-ll-yl]-N'- 
cyclobutylsulfamide 
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To a solution of (612/S,9S/i2,llS/i2)^(benzyloxy)-5,6,7,8,9,10-hexahydro^ 
6,9-methanobeim)[a][8]anniilen-ll-aimiie (prepared as in Elxample 17 
steps 1 and 2, using the ketone from Example 26 step 1) (l.lg) in THP 
(5ml) at O^'C was added catediol sulfate (0.6g) in one portion. The reaction 
6 was allowed to warm to room temperature and stirred o/n, then quenched 
with ammonium chloride and extracted with EtOAc (Sx). After drying 
over MgS04 and evaporation, the crude product was chromatographed 
using silica eluting with 30% 5:1 EtOAc:DCM in hexane to give 2- 
hydbroxyphenyl (6fi /S,9S /12 AIS / J2)-2-(benzyloxy)-^ 

10 699-methanobenzo[a] [8]annulen-ll-ylsulfamate as a glassy solid <1.3Sg). 
This sulfamate (SOOmg), dioxane (4ml) and cyclobutylamine <0.17ml) were 
heated in a sealed tube at 80^C for 5 hrs. Upon cooling, IM NaOH was 
added and the mixture extracted with EtOAc (3x). After drying over 
MgS04 and evaporation, the crude product was chromatographed using 

16 silica eluting with 25% 5;1 EtOAc:DCM in hexane to ^ve the title 

compoimd as a white solid (188mg), N]V[R <360MHz, GDCLz) 6h 1.21 
(2H, m), 1.73 (4H, m), 1.96 <2H, m), 2.34-2.60 (6H, m), 3.00 <1H, d, J=15.9), 
3.07 (IH, d, J=:15.9), 3.73 (IH, m), 3.88 (IH, m), 4.40 (IH, d, J=8.9), 4.62 
(IH, d, J=8,8), 5.02 <2H, s), 6.71 (2H, m), 6.98 (IH, d, J=8.1), 7.38 <6H, m). 

20 

Example 34, N-[(6SyR,9R/S,llR/S).2.(benzyIoxy)-5,6,7,8,9,10. 
hexahy dr o-699-methaxLobenzo[a] [8Jannuleii-ll-yl]«N'-(29292« 
trifLuoroethiyDsulf amide 




25 Prepared as in Example 33, replacing cyclobutylamine with 2,2,2- 

trifluoroethylamine. m NMR<360MHz, CDCI3) 6h 1.23 (2H, m), 1.«7<2H, 
m), 2:50 (4H, m), 2.97 (IH, d, J=16.8), 3.03 (IH, d, J=15.9), 3.«6 <2H, m), 
3.74 (IH, m), S.02 <3H, m), «.71 (2H, m), 6.98 (IH, d, J=8.1), 7.31^SH, m). 



BNSOQCID: «WfO OeSKSBAI I > 
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Example 35 N-cyclobutyl-N*-[(6S/R,9S/R,llS/R)-2-(2-moii)holin-4- 
ylet]ioxy)-59697,8,9,10-hexahydro-6,9-methanobenzo[a][8]anni^ 
ll-yl]sulfamide hydrochloride 




5 Step 3L; 

Ethyl bromoacetate (8.01 g) was added to a stirred solution of [6S/R,9B/SI 
2-Hydroxy-5,6,7,8,9,10-hexahydro-6,9-methanobenzo [a] [8]axin\ile]i-ll-one 
(9.7 g; J. Org. Chem 1982, 47, 4329) and potassiiun carbonate (6.6 g) in 
dry DMF (150 mL). The reaction was warmed to 90 ®C for 18 hours, cooled 

10 to room temperatiire, diluted with water (200 mL), and extracted into 
ether (4 x 100 mL). The organic extracts were washed with water (100 
mL), brine (100 mL), dried over MgS04, filtered and the solvent removed 
imder reduced pressure. Flash chromatography over silica ( 200-400 
mesh, 0-30% EtOAc/isoHexane) afforded (13-oxo-tiicyclo[8.2.1.0 3>^trideca- 

15 3,5,7-trien-5-yloxy).acetic acid ethyl ester (11.07 g) NMR (CDCI3 400 
MHz) 6 1.28 (3H, m), 1.84 (2H, m), 2.58 (2H, m), 2.86 (4H, m), 4.15 (2H, m), 
4.22 (2H, m), 4,59 (2H, s), 6,71 (IH, dd, J = 8.0, 4.0 Hz), 6.80 (IH, d, J = 
4.0 Hz), 7.10 (IH, d, J = 8.0 Hz). 
Step 2: 

20 The product recovered from Step 1 (11.07 g) was converted to (13-amino- 
tricyclo[8.2.1.0 3.8]trideca-3,5,7-trien-5-yloxy)-acetic add ethyl ester using 
the method of Example 17, Steps 1 and 2. The recovered amine (7.4 g) was 
taken up in dry DCM (100 mL) and treated with di-*butyldicarbonate (5.6 
g). After 24 hrs the reaction was diluted with water, the organic layer 

25 separated, dried over MgS04, filtered and the solvent removed under 

reduced pressure to give a clear oil. Puarification by flash chromatography 
over silica ( 200-400 mesh, 30% EtOAc/isoHexane) gave (13-tert- 
Butoxycarbonylamino-iaicyclo[8.2,LO 3.«ltrideca-3,5,7-trien-5-ylo^)-acetic 
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acid ethyl ester as a white solid (5.7 g). iH NMR (CSDCaa 400 MHz), 
6 1.19 (2H, m), 1.27 (3H, t, J = 8.0 Hz), 1.52 (9H, s), 1.68 (2H, m), 2.6 (4H, 
m), 2.94 (2H, m), 4.16 (IH, bnn), 4.25 (2H, q, J = 8.0 Hz), 4.57 (2H, s), 4.99 
(IH, brm), 6.17 (IH, dd, J = 8.0, 1.0 Hz), 6.67 (lH,d, J = 1.0 Hz), 6.98 (IH, 
5 d, J = 8.0 Hz). 

Lithium borohydride (56 mg) was added in a single portion to a stirred 
solution of the product from Step 2 (1.0 g) in dry THP ( 20 mL). The 
resulting solution was stirred at room temperature for 18 hrs, quenched 

10 with NH4CI (aq. sat<^ 50 mL) and extracted into DCM. The organic extract 
was dried over M^S04, filtered and the solvit removed tinder reduced 
pressTire and the product purified by flash chromatography over silica 
(200-400 mesh, 10-60% EtOAc^sohexane) to give [5-(2-hydroxy-ethoxy)- 
tricyclo [8.2.1.03.8] trideca-3,5,7-trien-13-yl]-carbamic add tert-butyl ester 

15 as a white soUd (340 mg). iR NMR (CDCI3 400 MHz), 5 1.20 (2H, m), 1.47 
(9H, s), 1.69 (2H, m), 2.04 (IH, m), 2.50 (4H, m), 2.96 (2H, m), 3.94 <2H, 
m), 4.05 (3H, m), 4.99 (IH, brm), 6.62 (IH, dd, J = 8.0, 1.0 Hz),«.67 <1H, d, 
J = 1.0 Hz), 6.98 (IH, d, J = 8.0 Hz). 
{3tep4; 

20 Trifiuoromethanesulfonic anhydride (162 fiL) was added to a solution of 
the product from Step 3 (340 mg) and 2,6 di-tbutyl-4-methypyridine (198 
mg) in dry DCM at -78 »C. After 30 mins, excess morpholine was added 
and tibe reaction allowed to warm to room temperature over 4 hours. The 
reaction was quenched with NH4CI (aq. sat^^O mL) and extracted into 

25 DCM. The oj^anic extract was dried over ]\%S04, filtered and the solvent 
removed imder reduced pressure. The recovered material was treated 
with 20% TPA/DCM for 3 hours, basified with NaHCOa <aq. sat*), the 
oiganic layer separated, dried over MgS04, filtered and the solvent 
removed under reduced pressure. Product purified by fla:^ 

30 chromatography over siUca ( 200-400 mesh, 3% ^ NHa/MeCHJ/DGft© to 
give 6-(2-morpholin-4-yl-ethoxy)-tricyclo{8.2.1.03.8] trideca-3,5,7-trien-13- 
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ylamine (190 mg). m NMR (CDCI3 400 MHz), 8 1.17 (2H, m), 1,67 (4H, m), 
2.24 (2H, m), 2.45 (2H, M), 2.56 (4H, m), 2.76 (2H, m), 3.17 (2H, m), 3.36 
(IH, m), 3.73 (4H, m), 4.05 (2H, m), 6.61 (IH, dd, J = 8.0, 1.0 Hz), 6.65 (IH, 
d, J = 1.0 Hz), 6.96 (IH, d, J = 8.0 Hz). 
6 St»pg; 

Cyclobutyl-sulfamic add 2-hydroxy-phenyI ester (prepared as in Elxample 
117, Step 5) (167 xng) was added to a stirred solution of the product from 
Step 4 (182 mg) and DMAP (cat) in dry CHsCTN (10 mL) and the resulting 
solution warmed to reflux for 18 hrs. After tiiis time the solvent was 
10 removed under reduced pressure ,and flash chromatography of the residue 
over silica ( 200-400 mesh, 3% 2N NHs/MeOH/DCM) gave the product as a 
gum. Treatment with ethereal HCl and trituration with ether afforded 
(grclobutyl-N'-[(6S/R,9S/R,llS/R)-2-(2-morpholin-^^ 

hexahydro-6,9-methanobenzo[a] [8]annulen-ll-yl]sulfamide hydrochloride 
15 as a white powder (40 mg). m/z ES+ (M+H)+ 450. 

Example 36. l-eyclobutyl-3-[5-(3-morpliolinL-4-yl-propyl)- 
tricyclo[8.2a.03,8]trideca-3(8),4,6-trien-13-yl]-sulfaimde 




20 The product of Example 32 (as the hydrochloride) (30 mg, 0.06 mmpl) and 
10% Pd/C <10 mg) were suspended in methanol (3 ml) and stirred under a 
hydrogen atmosphere for 2 h. The mixture was filtered, and the filtrate 
concentrated to dryness and the residual solid was partitioned hetween 
DCM (10 ml) and saturated NaHC03(aq) (5 ml). The aqueous phase was 

25 extracted with DCM (3 x 10 ml), the combined ozganic phases were dried 
(Na2S04) and concentrated. Purification by flash chromatography (eluant: 
DCM / MeOH / ammonium hydroxide 97.5:2.5:0.16) gave a white solid (18 



wo 02/36555 



PCT/GBOl/04817 



82 

mg). iH NMR (400 MHz, CDCI3) 6h 1.16-1.24 (2H, m), 1.61-1.82 <6H, m), 
1.90-2.01 (2H, m), 2.33-2.49 (lOH, m), 2.53-2.61 (4H, m), 3.03 <1H, d, J = 
13 Hz), 3.06 (IH, d, J t= 13 Hz), 3,70-3.75 (5H, m), 3.85-3.91 <1H, m), 4.^0 
(IH, d, J = 8.9 Hz), 4.67 (IH, d, J = 7.9 Hz), 6.89-6.90 (2H, m),€.98 (IH, d, 
5 J = 8.12Hz).m/2 448(M-i-H)«^ 

Example 37 N-[(6S/R,9B/S,llR/S)-2-(2.morpholin-4-ylethoxy)- 

5,6,7,8,9,10-hexahydro-6,9-methanobenzo[a][8]annulen-ll-yl]-N'- 

(2,2,2-tri£luoroeihyl)su]fa]nide 



10 




Prepared from the amine fix>m Ekample 35 Step 4 by coupling with 2,2,2- 
trifluoroethylsulfamoyl chloride, following the procedure of Example 38 
Step 2. 

MWforMH+ = 478. 

15 

Example 38: N-{(6S/R,9B/S,llR/S)-2-[(lE)-S-morplioliii-4-ylprop-l- 

enyl]-5,6,7,8,9,10-hexahydro-6,9-methanol9enzo[a][8]anuaulen-Il-yl}- 

N'-(2,2,2-trifluoroethyl)sulfamide 




20 Step 1 ; 3-(13-Amino-tricyclo[8.2.1.03,8]trideca-3(8),4,6-trien^-yl)-aCTylic 
add methyl ester. 




Prepared as in Example 32 Steps 1-3, omitting the final reduction, 
followed by removal of the Boc group by treatment of the Boc-amine (.1.2s) 
25 in DCM (Sml) with 4M HCl in 1,4-dioxane (IChnl), and stirring the 

r^ulting solution at room temperature for 4 hours. After this time the 
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reaction mixture was concentrated in vacuo giving an off-white solid. This 
solid was dissolved in SOml of de-ionised water and was neutralised using 
sat, NaHCOa solution. The resulting solution was extracted with DCM 
(2x50ml) and the organics corabined^ dried over MgS04 and solvent 
6 removed in vacuo yielding the title compoxmd as a white solid (870 ing). 
MS (ES+) 272 IM+HJ+ 

Step 2: methyl i2E^B'K6R/S,9S/R,llS/Ryil<mfi^^^ 
trifluoroethyl)amino]sulfonyl}a]nino)-5,6,7,8,9,10-hexahydro-6y9- 
methanobenzo[a] [8]annulen-2-yl]prop-2-enoate. 



10 




A mixture the product from Step 1 (330 mg), pyridine (1.9ml), DMAP (7.4 
mg) and 2,2,2-trifluoroethylsulfamoyl chloride (265 mg) in DCM (12ml) 
was stirred at room temperature for 16 hours. The reaction mixture was 
diluted with DCM (75 ml) and washed with IM HCl solution (50 ml) and 

15 then with saturated brine (50ml). The organics were separated, dried over 
MgS04 and concentrated in vacuo giving a pale oil. This oil was purified 
by flash column chromatography on silica using 25% EtOAc in isohexane 
as eluant. The title compound was isolated as a white foam requiring no 
further purification (385 mg). (400MHz iR, S-CDCls), 1-18-1.20 (2H, m), 

20 1.69-1.72 (2H, m), 2.52-2.54 (2H, m), 2.61-2.68 (2H, m), 3.05 (IH, d, 

J=2.6Hz), 3.09 (IH, d, J=2.4Hz), 3.69-3.74 (2H, m), 3.75 (IH, m), 3.80 (3H, 
s), 4.90 (IH, t), 4.97 (IH, d), 6.37-6.41 (IH, J=16Hz), 7.09-7.11 (IH, d), 
7.23-7.27 (2H, m), 7.61-7.65 (IH, d, J=16Hz). 
MS (ES+) 433 [M+H1+. 

25 Step 3: N-{(6R/S,9S/R,llS/R)-2-[(lE)-3-hydroxyprop-l-enyl]-5,6,7,8,9,10- 
hexahydro-6,9-methanobenzo [a] [8]annulen-ll-yl}-N'-(2,2,2- 
trifluoroethyl)sul&unide 
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To a solution of the product from Step 2 (121 n^) in toluene (5ml) at -78oC 
was added IM DIBAL-H solution in toluene (1.12 ml). The miztuie was 
stirred at -78«C for 2 hoiu-s before quenching with methanol (3ml) and the 
temperature was allowed to rise to room temperature. The reaction 
5 mixture was then diluted with EtOAc (50ml) and washed sucoessively 
with IM HOI solution (50ml), dilute NaHCOs (60ml) and saturated brine 
(50ml). The organics were separated, dried over MgS04 and evaporated to 
dryness givhig a foaming solid. This was purified by flash 
chromatography on silica using 20% EtOAc in isohezane as eluant, giving 

10 the titie compound as a white foam <112 zx^). 

400MHz iH, 5-CDCI3, 1.17 (2H, m), 1.68-1.70 <2H, m), 2.48-2.^<2H, m), 
2.56-2.63 (2H, m), 3.00 (IH, d, J=3.62Hz), 3.05 (IH, d, J=3Hz), 3.€6-3.70 
(2H, m), 3.75-3.77 (IH, m), 4.29-4.30 (2H, dd), 5.02-6.04 (IH, t), 6.05-6.07 
(IH, d), 6.27-6.34 (IH, m), 6.61-6.55 (IH, d, J=15.9Hz), 7.00-7.12 (3H, m). 

15 MS (ES+) 405 [M+H1+. 
Step 4 : 

The product from Step 3 (60 mg) was dissolved in DCM X5ml) and cooled to 
-20«C before dropwise addition of IM PBrs in DCM (160 pi). Once 
addition was completed tiie temperature was allowed to rise to room 

20 temx)erature over 1 hour. The reaction mirture was re-cooled to -20<»C 
before dropwise addition of morpholine <280 pi), then the temperature in 
the flask was allowed to rise to room temperature over 2 hoiirs. 
EJvaporation to drjmess, then purification by column chromatography 
using 65% EtOAc in isohexane as eluant, gave the titie compound as a 

25 slowly crystallisii^ oil (15.6 mg). 

(400MHz iH, 5-CDCI3), 1.22-1.24 (2H, m), 1.68-1.72 (2H, m), 2.48-2.«8-(6H, 
m), 2.55-2.65 (2H, m), 3.02-3.06 (2H, m), 3.16 (2H, d), 4.70-4.80 (7H, m), 
4.70-4.75 (2H, m), 6.18-6.26 (IH, m), 6.46-6.52 (IH, d), 7.01-7.05 <1H, d), 
7.08-7.15 (2H, m). IVIS (ES+) 474 IM+H]+. 

30 
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10 



16 



20 



Example 39. Methyl [6Sm,9R/S,llR/SMl-{C(2^^ 

tri£luoroethylamino)sulfonyl]ainmo}4>,6,7,8,940-heaaJiyd^ 

met]ianpbenzo[a][8]aimule-2-carboxylate 



A solution of 2,2,2-trifluoroethylsulfamoyl chloride (0.91 g) in DCM (5 mL) 
was added dropwise at OoC to a stirred solution of the amine fixnn Step 1 of 
Example 32 (1.02 g) and triethylamine in DCM. (10 znL). After 24 hours 
the solution, was diluted with DCM (20 mL) and washed with IM citric 
add (20 mL) and brine (20 mL). The organic layer was dried over Na2S04, 
filtered and concentrated. The residue was pxirified by filtration Uurough 
silica gel, eluting with ethyl acetate, to give the title sulfamide (1.55 g, 
92%) as a white foam, 6 (iH, 360MHz, CDCla) 1.16-1.23 (2H, m), 1.70-1.74 
(2H, m), 2.50-2.60 (2H, m), 2.68-2.77 (2H, m), 3.09 (2H, dd, J=16, 9), 3.70- 
3.82 (3H, m), 3.90 (3H, s), 4.78 (IH, t, J=7), 4.84 (IH, d, J=7), 7.16 (IH, d, 
J=8), 7.75-7.77 (3H, m); MS (ES+) 407 (IMH]+). 

Example 40 N-{(6S/R,9R/S,llB/S)-2-[5-(4-Fluorophenyl)-l,3,4- 
oxadiazol-2-yl]-5,6,7,8,9,10-bexabydro-6,9- 
metbanobenzo[a] [8]annulen-ll-yl}-N'-(2^^ 
trifluoroethyl)su]famide 



Stepl : [6S/R,9R/S,llR/S]-ll-{[(2,2,2-Trifluoroethylamino)sulfonyl]amino}- 
5,6,7,8,9,10-hexahydro-6,9-methanobenzo[a][8]annule-2-carbozylicacid 



A mixture of the ester fi'om Example 39 (1.55 g) and lithium hydroxide 
(0.5 g) in tetrahydrofiiran-water (2:1, 15 mL) was stirred for 18 hours at 
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room temperature. The solution was diluted with water (50 mL), acidified 
with IM HCl and extracted with ethyl acetate (60 mL). The extract was 
dried over Na2S04, filtered and concentrated to give the add (1.48 99%) 
as a white foam, MS (ES+) 393 ([EilH]+). 
5 Step 2 : 

A solution of the add from Step 1 (0.125 g), diisopropylethylamine (0.07 
mL), HBTU (0.15 g) and 4-fluorobenzhydrazide (0.06 g) in acetonitrile (4 
mL) was stirred at 40'*C for 18 hours. The mixture was diluted with water 
(20 mL) and the white soKd was collected, redissolved in ethyl acetate, 

10 dried over Na2S04, filtered and concentrated. The restilting white solid 
(0.088 g) and Buigess reagent (0.17 g) was dissolved in tetrahydrofiiran (2 
mL) and subjected to microwave irradiation (120oC, 240 seconds. Smith 
Personal Synthesiser microwave reactor). Flash column diromatography 
on silica, eluting with 40% ethyl acetate-isoh^anes, then preparative 

15 thin-layer chromatography, eluting with 20% ethyl acetate-isohexanes, 
gave the title sulfamide (0.006 g, 7%) as a white soHd, 5<iH, 360MHz, 
CDCI3) 1.17-1.28 (2H, m), 1.73-1.77 (2H, m), 2.58-2.64 (2H, m), 2.70^.81 
(2H, m), 3.15 (2H, d, J=16), 3.72-3.92 (3H, m), 4.97-5.06 (2H, m), 7.20-7.25 
(3H, m), 7.82 (2H, d, J=8), 7.86 (IH, s), 8.13-8.16 (2H, m); MS (ES+) 511 

20 ([MH]+). 

Example 41 N-[(6S/R,9R/S,llR/S)-2-(5-Phenyl-l,S,4-oxacliazol-2-yD- 

5,6,7,8,9,10-hexahydro-6,9-methaxiobe]izo[a][8]amiule]i-ll-yl]-N'- 

(2,2,2-trifluoroethyl)sti]famide 



25 




Prepared as described for Example 40, using benzhydrazide in place of 4- 
fiuorobenzhydrazide in Step 2 to give the title sulfamide (0.O42 g, 27%) as 
a white soUd, 5 (iH, 360MHz, CDCb) 1.20-1.30 <2H, m), 1.72-1.B0'(2H, m), 
2.55-2.63 (2H, m), 2.70^.85 (2H, m), 3.15 (2H, d, J=16), 3.72-3.«2<3H, m). 
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4.72 (IH, t, J=7), 4.80 (IH, d, J=7) 7.27 (IH, d, J=8), 7.54-7.56 (3H, m), 
7.86 (IH, d, J=8), 7.90 (IH, s), 8.13-8.16 (2H, m); MS (ES+) 493 (IMH1+). 

Example 42: N-(2,2,2-trifluoroethyl)-N'-((6S/R,9R/S,llR/S)-2-{(lE)-S- 
5 [4-(trifluoromethyl)piperidin-l-yI]prop-l-en.yl}-5,e,7,8,9,10- 
hexaliydro-6,9-methanobe]izo[a][8]axmtd^-ll-yl)su]fiaiiiide 



Prepared by the procedure of Example 38, substituting 4- 
trifluoromethylpiperidme for morpholine. MS OBS-h) 540 [M+H]'''. 

10 

Ebsample 43. 




Step 1: 

A solution of the product from Example 65 (5.46 g) in THF (20 ml) was 
15 added dropwise to NaH (0.61 g) in THF (20 ml) at O^C imder nitrogen. 
The reaction was stirred for 30 min then MOM chloride (1.0 ml) was 
added. The reaction was allowed to warm to room temperature with 
stirring for 1 hr. Added water (40 ml) and extracted with EtOAc (3x 50 
ml). The combined oigamc phases were wa:^ed with brine (50 nol). 
20 Drying, concentration and column chromatography on silica elutii^ with 
10% EtOAc/hexane gave the MOM-protected sulfamide (5.82 g, 97%). ^H 
NMR (360MHz, CDCI3) 5h 1.33 (2H, m), 1.63 (2H, m), 2.56-2.73 (4H, m), 
3.34-3.44 (4H, m), 3.41 (3H, s), 3.69 (2H, dq, J=1.4, 8.8), 4.95 (2H, s), 5.03 
(2H, s), 6.72 (2H, m), 6.98 (IH, d, J=7.7), 7.37 (5H, m). 
25 Step 2: 
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To a degassed solution of the MOM-protected sulfamide (4.63 g) in 
ethanol/EtOAc (1:1; SOOml) was added 10% palladium on carbon <0.7g). 
The mixture was h7drogenol3rsed at 50 psi for 18 hrs, filtered and 
6 concentrated to give the phenol (3.66 g, 98%). 
Step 3; 




A mixture of the product from Step 2 (420 mg), potassitmti carbonate (276 
mg) and 1,2-dibromoethane (0.43 ml) in acetone (20 ml) was heated under 

10 reflux for 6 br. Then potassium carbonate (276 mg) and 1^2- 

dibromoethane (0.43 ml) were added and the reaction heated tmder reflux 
overnight. The reaction was allowed to cool, concentrated then partitioned 
between ethyl acetate and water. The aqueous layer was extracted with 
ethyl acetate (x2) and the combined organic extracts were washed with 

15 brine, then dried (MgS04), filtered and evaporated. The residue was 
purified by chromatography on silica gel eluting with 10-40% 
EtOAc/hexane to give the bromide (222 mg, 42%). NMR (360MHz, 
CDCI3) 5h 1.31 (2H, m), 1.64 (2H, m), 2.67^.72 (4H, m), 3.34-3.44 (4H, m), 
3.41 (3H, s), 3.63 (2H, t, J=6.3), 3.69 (2H, dq, J=1.8, 8.8), 4J27<2H., t, 

20 J=6.3), 4.95 (2H, s), 6.66 (2H, m), 6.98 (IH, d, J=8.0). 
gtep4; 

A mixtin*e of the product from Step 3 (60 mg), patas^um carbonate <16 
mg), potassium iodide (16 n^) and morpholine (10 mg) in acetonitrile (2 
ml) was stirred at rt for 3 days. Water was added and tiie reaction was 
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extracted with ethyl acetate (x3). The combined oiganic extracts were 
washed with brine, dried (MgS04), filtered and evaporated. The residue 
was purified by chromatography on silica gel elutii^ with DCM-2% 
MeOH/DCM then redissolved in DCM and stirred at rt with two drops of 
5 TFA for 1 hr. The reaction was concentrated to give the desired ixcoduct 
(25 mg, 44%). m NMR (360MHz, MeOH) 5h 1.20 (2H, m>» 1.73 zn), 
2.42 <2H, m), 2.59 (2H, m), 3.19-3.68 (8H^ m), 3.62 (2H, t, J=4.9X 3.80 (2H, 
m), 3.84 (2H, q, J=9.2), 4.06 (2H, m), 4.35 (2H, t, J=4.9), 6.76 (2H, m), 7.04 
(IH, d, J=8.1). MS(ES+) 490, MH+. 

.0 

Example 44. [6S/R,9R/S,11II/S] 2%3%4%5,5%6,7,8,9,10-decahydro-2- 
liydrosy-5'-propylspiro[6,9-metibLaiiobenzocyclooctene-ll^'- 
[I^,5]thiadiazole] l%r-dioxide 



15 To a degassed solution of the product of Elsample 27 (7.6g) in 

methanol/EtOAc (1:1; 300ml) was added 10% palladium on carbon (l'.3g). 
The mixture was hydrogenolysed at SO psi for 4 hrs, filtered and 
concentrated to give the title compound as a white foam<5.5g). NMR 
(de-DMSO 360MHz) 8h 0.90 (3H, t, J=7.2), 1.03 (2H, m), 1.55 (2H, m), 1.63 



20 (2H, m), 2.24 (2H, brm), 2.40 (2H, m), 2.87 <2H, t, J=7.1), 3.04 (IH, d, 

J=15.6), 3.10 (IH, d, J=15.6), 3.14 (2H, s), 6.47 (2H, m), 6.84 (IH, d, J=8), 
7.60 (IH, s), 9.00 (IH, s). 




H 
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Example 45 [6S/R,9R/S,11R/S] 2%3%4%5,5%6,7,8,9,10.decahydro.2-(2. 
(4-£Luoropheiioxy)ethoxy)-6'-propylspiro[699- 
inethanobenzocycIoocteiie-ll,3^-[l,2,5]thiadiazole] l^l^dioadde. 




5 The phenol &oxa Example 44 (180 mg), K2CO3 (223 mg) and 4- 

fluoropheno^ethyl bromide (129 mg) in DMF (5 ml) were heated to GO^C 
for24hrs. Added water (30 ml) and extracted with EtOAc <3]^0 ml). The 
combined organic phases were washed with water <2x30 ml), NaOH (IM, 
50 ml), brine, then dried and concentrated in vacuo. The resultant ^um 
10 was purified using HPLC to give the title ether (27 mg, 11%) a white solid, 
(3603V[Hz iH, S-CDCI3) 0.98 (3H, t, J=7.3), 1.29 (2H, m), 1.66 (4H, m), 2.39 
(2H, m), 2.60 (2H, m), 3.01 (2H, t, J=7.1), 3.09 <1H, d, J=1S.9), 3.19 <3H, 
m), 4.27 (4H, s), 4.71 (IH, s), 6.69 <2H, m), 6.88 <2H, m), 6.97 (3H, m); 
MS(ES+): 476 (lMa+). 

15 

Example 46. 




A solution of the triflate (60mg) firom Example 51 (firat step) and pyridine- 
3-boronic acid-l,3-propanediol cyclic ester (25mg) in DME (2ml) and 2M 

20 sodium carbonate (0.5ml) was degassed and then Pd<PPh3)4 (4mg) was 

added. The mixture was heated at 80^0 under nitrogen for 4 hrs, allowed 
to cool, water added and then extracted with EtOAc<3x). After 
evaporation, the crude material was pmified by column chromatography 
on silica eluting with €0% EtOAcAiexane to^ve the product which was 

25 then dissolved in £t20/iN€eOH, cooled to O^C and bubbled with HCl for 5 

BMSCSnCIO: «WO 029BSR5A1 I > 
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mins. Concentration and trituration yntii EI^O gave the tiUe compound as 
a white powder (39mg). NMR (de-DMSO 360MHz) 8h0.91 (3H, t, 
J=7.3), 1.06 (2H, m), 1.56 (2H, m), 1.71 (2H, brm), 2.36 (2H, brs), 2.71 (2H, 
m), 2.90 (2H, t, J=7.1), 3.24 (4H, m), 7.30 (IH, d, J=7.1), 7.61 (IH, d, 
5 J=7.0), 7.66 (IH, s), 7.74 (IH, s), 8.02 (IH, dd, J=5.1, 7.2), 8.81 (2H, m), 
9.21 (IH, s). 

£!zample 47. 




10 Prepared as in Example 21, using cyclopropyl methyl iodide instead of n- 
butyl iodide, m NMR (360MHz, CDCla) 8a 0.24 <2H, m), 0.60 (2H, m), 1.03 
(IH, m), 1.28 (2H, m), 1.69 (2H, m), 2.45 (2H, m), 2.67 (2H, dd, J=7,7, 16), 
2.94 (2H, d, J=6.9), 3.19 (2H, d, J=15.9), 3.31 (2H, s), 4.81 (IH, s), 7.10 
(4H, m). 

Example 48. 




Prepared as in Example 21, using l-bromo-2-methylpropane instead of n- 
butyl iodide, m NMR (360MHz, CDCaa) & 0.98 (6H, d, J=6.6), 1.29 (2H, 
20 m), 1.66 (2H, m), 1.87 (IH, m), 2.41 (2H, m), 2.67 (2H, dd, J=7.7, 16.1), 
2.84 (2H, d, J=6.9), 3.19 (2H, d, J=16.7), 3.21 (2H, s), 4.69 (IH, s), 7.10 
(4H, m). 
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Example 49. . 

Prepared as in E!xample 21, using bromomethylqydobutane instead of n.- 
butyl iodide. iH NMR (360MHz, CDCI3) 5h 1.27 (2H, m), 1.63-1.97 (6H, m), 
5 2.09 (2H, m), 2.41 (2H, m), 2.54-2.70 (3H, m), 3.07 (2H, d, J=7.«), 3.18 (4H, 
m), 4.72 (IH, s), 7.09 (4H, m). 

"Example 50. 



10 A mixture of the phenol from Example 44 <50mg), S-picolyl chloride (29mg) 
and potassium carbonate (62mg) in DMF was stirred o/n at room 
temperature. Added water and extracted with EtOAc (x3), then washed 
the combined organic phases with water and brine. Dried over ]V^^04, 
evaporated and piuified by HPLC to give Hie desired compound as the 

15 triflate salt, m NMR (360MHz, GDCI3) Sh 0.98 (3H, t, J=:7.3), 1.27 <2H, m), 
1.66 (4H, m), 2.41 (2H, m), 2.63 (2H, m), 3.02 (2H, t, J=7.2), 3.10 (IH, d, 
J=15.9), 3.21 (3H, m), 4.78 (IH, s), 5.21 (2H, s), 6.71 (2H, m), 7.03<1H, d, 
J=8.2), 7.86 (IH, m), 8-38 (IH, d, J=8), 8.80 (2H, m), «.89<1H, s). 

20 Example 51. 





BNStxxao:<wn aeassssAi i > 
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Stepl 

To a suspension of the phenol from example 44 (6.1g) in DCM (100ml) 
cooled to O^C were added dropwise trifluoromethane sulfonic anhydride 
(4.5ml) and pyridine (2.2rDl) and the reaction allowed to warm to room 
5 temperature with stirring for 2hrs* Added water and extracted with DCM 
(3x), dried CMgS04), filtered and concentrated. Trituration with 
ether/hexane gave the triflate (8g) as a white powder. 
Step 2 

This triflate (6g) was dissolved in dimethylsulfoxideAnethanol <240:150mi) 
10 and triethylamine (23ml) and then degassed for 15 mins. 1»3- 

Bis(diphenylphosphino)propane (527mg) and palladium acetate (287mg) 
were added, the solution saturated with carbon monoxide and then heated 
to 85^C for 4 hrs, bubbling carbon monoxide into the reaction mixture 
contmuously. Allowed to cool, added water and extracted with EtOAc (x3), 
15 washed with water and brine, dried and filtered. Concentration in vacuo, 
then chromatography on silica eliiting with 2-4% EtOAcd)CM gave tiie 
desired compotmd as a white powder (4.06g). NMR (360MHz, CDCls) 
5h 0.97 (3H, t, J=7.3), 1.24 (2H, m), 1.68 (5H, m), 2.45 (2H, brs), 2.76 (2H, 
m), 3.02 (2H, t, J=7.2), 3.22 (4H, m), 3.90 (3H, s), 4.89 (IH, s), 7.16 (IH, 
20 m), 7.77 (2H, m). 

Example S2. 




A mixture of the product of Example 18 Step 1 (300mg), caesium 
25 carbonate (490mg) and ethyl bromoacetate (168^1) in DMF (3ml) was 

stirred o/n at room temperature. Added water, extracted with EtOAc (3x) 
and washed the combined orgardc extracts with water and brine. Dried, 
concentrated and triturated with ether to give a white solid (17Smg)9 a 



wo 02/3^55 



94 



PCT/GBOl/04817 



quantity of which (ISOmg) was dissolved in THF (5 ml). The solution was 
cooled to O^C under nitrogen and IM LAH in THF (0,43ml) was added 
dropwise and the reaction was stirred at this temperature for ISmins. 
After standard workup (water, NaOH, water), the mixture was extracted 
5 with EtOAc Ox), dried and evaporated. Trituration with ether^ave a 
white powder (90mg), a quantity of which (66mg) was dissolved in DCM 
(2ml), cooled to OC and diethylaminosulfur trifluoiide (36^1)was added 
dropwise and the reaction stirred for 16 mins. Poured onto ice-chiUed 
saturated NaHCOa and extracted with DCM (3x). Dried and evaporated 
10 then piirified by column chromatography on silica eluting with ^^% 

EtOAc:hexane, giving the desired compoxmd as a white powder (2Smg). 
NMR (360MH2, CDCila) 5h 1.26 (2H, m), 1.69 <2H, m), 2.44 (2H, m), 2.67 
(2H, dd, J=7-6, 16.0), 3.19 (2H, d, J=16.0), 3.38 (2H, s), 3.40 (2H, dt, J= 4.6, 
27-6), 4.66 (2H, dt, J=4.6, 47.2), 4.82 (IH, s), 7.10 <4H, m). 

15 

Example S3. 




Stepl : (6iS/iZ,9i2/S)-5,6,7,8,9,10-hexahydro^,9- 
methanocydooctali&jpyridin-ll-one. 



20 




2,3-bis(hydroxymethyl)pyridine hydrochloride (JP 49 020181) (2.7 «, 15.4 
mmol) was added portionwise to stirred thionyl (^oride <20 mL) at O^C 
under nitrogen. The cooling bath was removed, and the reaction allowed 
to come to room temperature, then heated at reflux for one hour. The dark 
25 mixtiure was allowed to cool to room temperature, then the thionyl chloride 
• was removed in vacuo. The residue was azeotroped with toluene-(^), the 
brown solid residue treated with ice, basified with NaaCOs^sat), then 
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extracted with diethyl ether (x3). The combined extracts were dried 
(Na2S04), filtered and evaporated to give 2,3-bi8(chlorometh7l)pyridine 
(2.6g) as a red/brown liquid. This material was used immediately in the 
next step. 

5 Diethylisopropyl amine (6.6 mL, 38 mmol) and l-pyrrolidinoc^dopentene 
(2.8 mL, 19.2 mmol) were added to a solution of 2,3- 
bis(chloromethyl)pyridine in dry acetonitrile (50 mL) at O^C. The dark 
mixture was stibrred at O^C for fifteen minutes, at room temperature for 
one hour, then at reflxax for two hours. The acetonitrile was then removed 

10 in vacuo and the residue was taken up in water (40 mL). The solution was 
adjusted to pH 1 with concentrated hydrochloric add and then heated at 
reflux for 24 hours. After cooling to O^C, the pH was adjusted to >8 with 
4N sodium hydroxide. The aqueous layer was extracted with 
didiloromethane (x4), and the combined extracts dried (Na2S04), filtered 

15 and evaporated. Partial purification of the residue was adiieved by 

chromatography on silica, eluting with 80% ethyl acetate/hexanes followed 
by 100% ethyl acetate. This gave the title ketone (-700 mg, -25%) as a 
dark oil; MS (ES+) 188 (IMHl-^). 
Step 2 

20 The product fi:om step 1 was converted to the N-propyl cjdic sulfamide 
using the procedures described in Example 18, step 1 and then Example 
20. Final piuification by preparative HPLC gave the N-propyl cyclic 
sulfamide (17 mg) as a soUd, 6 (^H, 360MHz, CDCI3) 0.98 (3H, t, J=7.3), 
1.21-1.30 (2H, m), 1.61-1.78 (5H, m), 2.49 (2H, br m), 2.62 (IH, dd, J=16.1, 

25 7.3), 2.99-3.30 (6H, m), 4.77 (IH, br s), 7.05-7.09 (IH, m), 7.40 (IH, br d 
J=7,6), 8.36 (IH, br d J=3.4); MS (ES+) 322 ([MH1+). 
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Example S4. 




To a solution of ester (160ixig) from example 82 in THF <2inl) at O^C xmder 
nitrogen was added IM DIBAL in toluene <1.2ml) dropwise. Allowed to 
5 warm to room temperature and stirred for 3 hrs, recooled to O^C, added 
methanol (few drops) and stirred for 5 mins. Added IM HCl, allowed to 
warm to room temperature, extracted with EtOAc <3x) and washed the 
combined organic extracts with saturated NaHCOa. Dried and 
concentrated, residue dissolved in DCM (2nil) and cooled to --2000. Added 

10 IM PBra (O.lSml) dropwise and allowed to warm to 0®C and stirred for SO 
mins. Added morpholine (0.2inl) and allowed to warm to room 
temperature and stirred for 30 mins, before adding saturated NaHCOs and 
extracting with DCM (3x)- Dried and concentrated and purified by 
chromatography on silica eluting with EtOAc, then dissolved in 

15 Et20/MeOH, cooled to 0^0 and bubbled in HQ for 5 mins. Concentrated 
and triturated with Et20 to give tiie desired compotmd (HCl salt) as a 
white powder (78mg). m NMR (de-DMSO 360MHz) 8h 0.90 <3H, t, J=7.3), 
1.01 (2H, m), 1.55 (2H, m), 1.68 (2H, m), 2.3K2H, brs), 2.S8<2H, dd, 
J=7.8, 15.9), 2.89 (2H, t, J=7.1), 3.04-3.21 (6H, m), 3.39 (2H, m), 8.76-3.98 

20 (6H, m), 6.34 (IH, m), 6.75 (IH, d, J=15.8), 7.11 XIH, d, J=7.6), 7.21 <2H, 
m), 7.70 (IH, s), 11.39 (IH, s). 

Example 55. 




25 To the phenol from example 44 (lOOmg) in DCM (1ml) at OPC were added 
drqpwise PPha (117mg) and 4^2-hydroxyethyl)morpholine-(54jd) ihen 
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diethylazodicarboxylate (70^1). Allowed to warm to room temperature and 
stirred for 2 hrs. Added water and extracted with DCM (3x), dried and 
concentrated and purified by column chromat(^aphy on silica elutin^ 
with 90% EtOAc: hexane then by HPLC. Dissolved in Et20/MeOH and 
6 bubbled in HCl at 0<>C, concentrated and triturated with EtsO to give the 
desired product (HCl salt) as a white powder (35 mg). NMR (de-DMSO 
360MH2) 5h 0.90 (3H, t, J=7.3), 1.03 (2H, m), 1.55 (2H, m), 1.66 (2H, m), 
2.28 (2H, brm), 2.54 (2H, m), 2.88 (2H, t, J=7.1), 3.06-3.20 (6H, m), 3.48 
(4H, m), 3.80 (2H, m), 3.96 (2H, m), 4.36 (2H, t, J=4.5), 6.71 (IH, dd. J=2.2, 
10 8.2), 6.75 (IH, brs), 7.03 (IH, d, J=8.2), 7.65 (IH, s),11.04 (IH, brs). 



Example 66. 




To a solution of the phenol from example 44 (80mg) in DCM (1ml) at room 
15 temperature was added polymer-supported triphenyl phosphine (Aldrich- 
179 mg), 2-(2-hydroi7ethyl)pyridine) and diethylazodicarboxylate (56}il) 
and the mixtvure stirred ofa. Methanol was added to the reaction and the 
mixture filtered through a short plug of CeUte and purified HPLC and 
the HCl salt prepared as in the previous example to give the desired 
20 product as a white powder (25mg). ). ^H NMR (de-DMSO 360MHz) Sh 0.90 
(3H, t, J=7.3), 1.00 (2H, m), 1.52 (2H, m), 1.64 (2H, brm), 2.27 <2H, brm), 
2.47 (2H, m), 2.88 (2H, t, J=7.1), 3.06-3,16 (4H, m), 3.41 (2H, t, J=6.2), 
4.35 (2H, t, J=6.3), 6.64 <2H, m), 6.97 (IH, d, J=8.1), 7.63 (IH, s), 7.79 (IH, 
m), 7.91 (IH, d, J=8), 8.36 (IH, m), 8.78 (IH, d, J=6.3). 



25 
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Elxample 67. 




Prepared as in example 56, replacing 2-(2-hydroxyethyl)pyridine) with 1- 
(2-hydroxyethyl)-2-iimdazoline. NMR (360MHz, CJDCls) 5h 0.98 (3H, t, 
5 J=7.3), 1.27 (2H, m), 1.66 (4H, m), 2.38 (2H, bnn), 2S9 (2H, m), 3.01 (2H, 
t, Js7.2), 3.10 (IH, d, J=15.9), 3.20 (3H, m), 3.41 (2H, t, J=8.4), 3.«6 (2H, t, 
J=5.1), 3.64 (2H, m), 4.06 (2H, t, J=5.1), 4:58 (IH, s), 5.04 <1H, s), 6.62 <2H, 
m),6.97(lH,d,J=9). 

10 Example 58. 




Prepared as in example 56, replacing 2-(2-hydroxyethyl)pyridine) with 1- 
(2-hydroxyethyl)-2-pyrrolidinone. m NMR (360MHz, CDCI3) 5h 0.97 (3H, 
t, J=7.3), 1.27 (3H, m), 1.67 (3H, m), 2.01 (2H, m), 2.39 (2H, bnn), 2.^9 
15 (2H, m), 3.01 (2H, t, J=7.2), 3.10 (IH, d, J=15.9), 3.20 (3H, m), 3.58 (2H, t, 
J=8.4), 3.65 (2H, t, J=5.1), 4.06 (2H, t, J=5.1), 4.93 (IH, s), 6.61 (2H, m), 
6.97(lH,d,J=9). 

Ebcample 59. 



20 




Prepared as in example 21, using cyclohexyl methyl bromide ini^ead of n- 
butyl iodide. ^H NMR (360MHz, CDCI3) «h 0.96 <2H, m), 1.21<€H, m). 
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1.55 (IH, m), 1.65-1,82 (6H, m), 2.41 (2H, m), 2.67 (2H, dd, J=7.7, 16), 2.88 
(2H, d, J=7.3), 3.19 (2H, d, J=16.9), 3.21 (2H, s), 4.65 (IH, s), 7.10 (4H, m). 

Example 60. 



5 




Prepared as in example 21, using (^^opentyl methyl bromide instead of n- 
butyl iodide. NMR (360MHz, CDCk) Sa 1.26 (4H, m), 1.65-1.82 (6H, 
m), 1,80 (2H, m), 2.15 (IH, m), 2.41 (2H, m), 2.67 (2H, dd, J=7.7, 16.2), 
2.96 (2H, d, J=:7.3), 3.18 (2H, d, J=16.3), 3.23 (2H, s), 4.68 (IH, s), 7.09 
10 (4H,m). 

Ebcample 61. 




Prepared as in example 27, using cydobutylmethyl bromide instead of n- 
15 propyl bromide. iH NMR (360MHz, CDCI3) 5h 1.25 (2H, m), 1.59-1.96 (6H, 
m), 2.08 (2H, m), 2.35 (2H, m), 2.56 (3H, m), 3.06-3.20 <6H, m), 4.71 (IH, 
s), 5.02 (2H, s), 6.71 (2H, m), 6.98 (IH, d, Js=7.8), 7.37 (5H, m). 

Example 62. 



20 




Prepared as in example 27, using 2-iodopropane instead of n-propyl 
bromide. iH NMR (360MHz, CDCls) 8h 1.27<6H, d, J=6.6), 1.30 (2H, m), 
1.68 <2H, m), 2.39 <2H, m), 2.69 <2H, m), 3.11 (IH, d, J=15.9), 3,20<3H, m). 
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3-70 (IH, m), 4.75 (IH, s), 6,02 (2H, s), 6.71 (2H, m), 6.98 (IH, d, J=7.8), 
7.39 (5H, m). 

Example 63. [11-endo] [6S/R,9B/S,11B/S] 2%8%4%6,5%6,7,8A10- 
5 decahydro-2-benzylozy-spm>[6,9-methanobenzocyc^^ 
{4'4^spirobut-2''*ene[r^%5']tluadiazole]}l%l^di^^ 



Stepl 

To a solution of the nitrile from Example 26 Step2 (0.41g, 1.29mmol), in 
10 THF (10ml) was added chlorotrimethylsilane (0-163ml, 1.29nmiol). The 
solution was cooled (-40^0) and allylmagnesium bromide in diethyl ether 
(IM, 4ml S.lzamol) was added. The solution was stured at -40K) for 15 
minutes and then warmed to room temperature for 30 minutes. The 
solution was partition between ethyl acetate and aqueous potassium 
15 carbonate and the organic phase was dried (MgS04) and evaporated to 

dryness. The residue was purified by chromatography on silica gel eluting 
with 100% ethyl acetate to give [ll-endo]-ll-allyl-ll-anuno-2-<benzyloxy)- 
5,6,7,8,9,10-hexahydro-6,9-methanobenzo[a][8]annulene (104mg) as the 
first eluting compound followed by elution witii 10% methanol and 0.4% 
20 aqueous ammonia in ethyl acetate to give {ll-endo]-ll-[4-aminohepta-l,6- 
dien-4-yl]-ll-amino-2-(benzylo^)-5,6,7,8,9,10-hexahydro-6,9- 
methanobenzo[a][8]annulene(117mg). MS m/z 403(M+H) 
Step 2 

A solution of second product of Step 1 (117mg) and sulfamide <120mg) in 
25 pyridine (0.5ml) was heated at 120^C for 0.5h. The solution was 

evaporated to dryness and the residue was partitioned between ethyl 
acetate and 0.2M aqueous hydrochloric acid. The oxganic phase was 
washed with saturated brine, dried (MgS04) and evaporated. The residue 
was dissolved in DCM and piuified by chromatography on silica^el 
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(eluting with 10% ethyl acetate in isohexane) to give [11-endo] 
[6S/R,9R/S,11I{/S] 2',3',4',5,5',6,7,8,9,10-decahyclro-4',4*-dianyl-2- 
benzylo^>spiro[6,9-methanobenzocyclooctene-ll-3'-[l,2,5]tbiadiazole]l',l'- 
dioxide 

5 m NMR (400MHz, GDCI3) 5 1.42(2H, dd J 14.5Hz and 6.6Hz), 1.73(2E; 
m), 2.53-2.60(4H, m), 2.65-2.71(2H, m), 2.77-2.80(2H, m), S.20(1H, d J 
15.9Hz), 3.36(1H, d J 16.0Hz), 4.51(1H, s),4.79(lH, s), 6.02(2H, s), 5.21(4H, 
m), 5.98-6.10(2H,m), 6.72(2H, m), 6.99(1H, d J 9.0HzX 7.30-7.44(5H, m). 
MS m/z 465(M+H) 
10 Step 3 

To a solution of the product of Step 2 (24mg) in DCM (10ml) was added 
bis(tricyclohexylphosphine)benzylidene ruthenium (IV) dichloride (Grubb's 
catalyst, 4mg). After stirring the solution at room temperature for Ih, the 
solvent was removed in vacuo and the residue purified by chromatography 
15 on idlica gel (eluting with 10%, followed by 25%, ethyl acetate in isohexane 
to give the title compound 

iH NMR <400MHz, CDCI3) 5 1.40(1H, d J 6.6Hz), 1.44(1H, d J6.2Hz), 
1.75(2H, m), 2.60(1H, d J I5.6H2), 2.66-2.72(5H, m),2.80(2H, dd J 16.8Hz 
and 2.3Hz), 3.28(1H, d J 14.4Hz) 3.40(1H, d J 2.3Hz), 4.85(1H, s), 5.00(2H, 
20 s), 5.02(1H, s), 5.75(2H, s), 6.69(2H, m), 6.96(1H, d J 8.8Hz), 7.29-7.42(6H, 
m)' 

Examples 64, 66, 68-73, 75, 78, 79, 97-102, 109, 119-126 and 180-139 

The compounds in table 1 were prepared from the corresponding allyl 
25 alcohols by the methods of Example 54, using the appropriate amine (4eq.) 
and Himig's base (5eq.) instead of morpholine. The allyl alcohols were 
obtained by the sequential procedures of Examples 27, 44, 51, 80, 81, 82 
and 54 (first step), using the appropriate allsyl halide in Exanqde 27. 
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Table 1 



Example 




R2 




64 


nPr 




612 


66 




-0 


472 


68 


nPr 


-ex 


480 


69 


nPr 




487 


70 


nPr 




51« 


71 


nPr 




488 


72 


nPr 


-hQ-oh 


460 


73 








75** 


CF3CH2 






78 


nPr 




483 


79 


nPr 




442 


«7 « 


nxx 




4:00 


98 


nPr 


-""^ 


456 


99 


nPr 




492 
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Example 






m/2 G^+H«) 


100 


nPr 


H ^-^ 


492 


101*** 


nPr 




474 


102 


nPr 




467 


109 


CF8CH2 




520 


119 


CF8CH2 




568 


120 


CF3GH2 


-0 


498 


121 


CFaCHa 




498 (MH-Ph) 


122 


CFsGHa 




498 (MH- 


123 


CF8CH2 




498 


124 


CFaCH2 


H 


486 


125 


CF3CH3 




600 


126 


CF3CH2 


H 


500 


130 


CFsCHa 




514 
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Elscample 




R2 


miz (M+H-^) 


131 


CF8CH2 


-no 


516 


132 


CFsCJIfe 




514 


133 


CF3CH2 




«00 


134 


CF8CH2 






135 


CF3CH2 




592 


136 


CF3CH2 


X 


«91 


137 


CF3CH2 




506 


138 


CF8CH2 




512 


139 


CF8CH2 




547 



* - NMR data for Example 73 - NMR <360MHz, de-DMSO) ba 1.10 (2H, 
m), 1.67-2.09 (12H, m), 2.31 (2H, brs), 2.67 (4H, m), 2.98 (4H, m), 3.21 (4H, 
m), 3.62 (2H, brm), 3.90 (2H, brm), 6.30 (IH, dt, J=7.5, 18.7), 6.77 <lH,d, 
5 J=15.9), 7.09 (IH, d, J=7.6), 7.19 (2H, m), 7.44 (IH, s), 10.76 (IH, s). 
** - Allyl alcohol precursor — Example 89. NMR data for Example 75 - 
NMR (360MHz, ds-DMSO) Sh 1.03 (2H, m), 1.69 (2H, m), 1.86 <2H, brm), 
2.04 (2H, brm), 2.37 t2H, brs), 2.60 (3H, m), 2.97 <SH, brm), 3.18^^1, m). 
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3.46 (2H, s), 3.54 (2H, d, J = 12), 3.84 (2H, m), 4.02 (2H, q, J=8.7), 6.32 
(IH, dt, J=5.6, 15.9), 6.77 (IH, d, J=15.6), 7.12 (IH, d, J = 7.6), 7.22 (2H, 
m), 8.02 (IH, s), 10.67 (IH, s). 

*** - using 3-mercapto-4-methyH,2,4-triazole instead of an amine. 
Example 65. 




To the diamine from Example 26, Step 3a (20g) in THF (1200ml) cooled to 
—70^0 imder nitrogen was added dropwise (over 15 mins) a solution of 
trifluoroacetic anhydride (9.2ml) in THF (70ml). The reaction was allowed 
to warm to room temperature overnight, then concentrated to give a pale 
yellow foam which was dissolved in THF (250ml), cooled to O^G under 
nitrogen and treated dropwise with IM horane in THF (180ml). After 10 
mins the reaction was allowed to warm to room temperature, stirred for 30 
mins, before heating to reflux for 2 hrs. The reaction was recooled to O^C 
and 5M HCl (50ml) was added dropwise, stirred for 15 mins, then basified 
with 4M NaOH. The mixture was extracted with EtOAc (3x), washed with 
water and brine, dried and evaporated. Colvimn chromatography on silica 
eluting with 2-4-8% MeOHiDCM gave a pale yellow oil (16g). This was 
dissolved in pyridine (200ml) and sulfamide (16g) was added and the 
reaction heated to reflux for 6hrs. The reaction mixture was concentrated 
and then DCM and IM HCl were added and the mixture stirred vigorously 
for 30 mins. The layers were separated and the aqueous layer re-extracted 
with DCM (4x). The DCM layers were dried, concentrated and azeotroped 
with toluene. Column chromatography on silica, eluting with 90% DCM: 
hexane tihen DCM, gave the desired product as a white foam (11.5g). ^H 
NMR (360MHz, CDCI3) 8h 1.34 (2H, m), 1.70 (2H, m), 2.41 (2H, m), 2.62 
(2H, m), 3.11 (2H, d, J=15.9), 3.20 (IH, d, J=:15.9), 3.42 (2H, ABq, J=9.3, 
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13.3), 3.67 (2H, dq, J=2.2, 8.7), 4.76 <1H, s), 5.02 {2H, s), 6.72 (2H, m), 6.99 
(IH, d, J=7.8), 7.37 (5H, m). 

Example 67. [11-endo] 2-benzylosy-2%3%4%5,5',6,7,8,9,10-decahydro- 
5 5''propylspiro[6y9-metliauobenzooycloocteiie-ll<-8'- 
[l,2,5]thiadiazole]l%r-dioadde 




Step 1 

To a solution of the nitrile from Example 26 Step2 (0.384g, l'.21imnol) in 
10 THF (10ml) was added allylmagnesitun bromide (IM, in diethyl ether, 
2.4ml). The solution was quenched by addition of saturated ammonium 
chloride and the product extracted into etiiyl acetate. .After drying 
(MgS04) and removal of the solvent in vacuo the residue was purified by 
chromatography on silica gel (eluting with 30% ethyl acetate in isohexane) 
15 to give the [ll-endo]-ll-allyl-ll-amino-2-(benzylo^)-6,6,7,8,9,10- 
hexahydro-6,9-methanobenzo[a][8]annulene. 

iH NMR (400MHz, CDCls) 5 1.24(2H, m), 1.77(2H, m), 2.00(2H,m), 
2.22(2H, d J 7.5Hz), 2.56(2H, m), 3.18(1H, d J 16.2Hz), 3.23(1H, d J 
16.2Hz), 5.01(2H, s), 5.14(2H, m), 5.92(1H, m), 6.69(1H, dd J 8.2Hz and 
20 2.6Hz), 6.74(1H, d J 2.4Hz), 6.99(1H, d J 8.2H25), 7.28-7.43(5H, m). 
The hydrochloride salt was formed by addition of ethereal HCl and 
evaporation to an oil. 
Step 2 

A solution of the hydrochloride salt from Step 1 (228mg, 0.62mmol) in a 
25 mixture of methanol : DCM (1 : 1) at -80«»C was ozonolysed until a 

persistent blue coloiu- formed. After purging the solution with osygrai and 
nitrogen, dimethyl sulphide (0.5ml) was added and the solution warmed to 
room temperature for 2h. To the residue was added p):opylamineJ^.2ml) 
and DCIMXlOml) and after 15 minutes sodium triacetoxyborohydride 



wo 02/36555 



PCT/GBOl/04817 



107 

(0.5 Ig) was added. After stirring the solution for 2h at room temperature 
the solvent was removed by evaporation and the residue was partitioned 
between ethyl acetate and aqueous EgCOs. The organic phase was dried, 
evaporated, and the residue purified by chromatography on silica gel 
6 (eluting with increasing concentrations 10%,20%,30% of a noixture of 

methanol: aqueous ammonia : DCM (10:0.4:90) in DGM ) to give [11-endo]- 
ll<2-(propylamino)ethyl)-ll-ainino-2-(ben2yloxy)-5,6,7,8,9,10-hexahydr^ 
6,9-methanobenzo[a] [8]annulene. 
Steps 

10 The product from Step 2 (36mg) and sulfamide (42mg) were heated in 

pyridine (0.5ml) at 120<'C for 8h. The solution was evaporated in vacuo to 
remove the solvent and the residue dissolved in DCM was 
chromatographed on silica gel (eluting with increasing concentrations of 
ethyl acetate in isohexane, 0, 10%, 20%). The product was evaporated and 

15 the residue crystallized from diethyl ether to give the title product. 
iH NMR (400MHz, CDCI3) 5 0.95(3H, t j 7.4Hz), 1.27(2H,d J 8.8Hz), 
l,62(2H,q J 7,4Hz), 1.68(2H, m), 1.75(2H, t J 5.9Hz), 2.41(1H, m), 2.45- 
2.52(3H,m), 3.04(2H, td J 7.0Hz and 2.8Hz), 3.33(2H, m), 3.38(1H, d J 
15.8Hz), 3.47(1H, dm J 15.1Hz), 4.1(1H, s), 5.02(2H, s), 6.68(1H, dd J 

20 8.4Hz and 2.6Hz), 6.7(1H, d J 2.1Hz), 6.96(1H, d J 8,lHz), 7.31-7.44(5H, 
m). MS m/z 44KM+H). 

Example 74. 




25 Prepared from the allyl alcohol from Example 89 by the method of 

Example 54. ^H NMR (360MHz, de-DMSO) 6h 1.34<2H, m), 1,68 (4H, m), 
1.84-2.04 (5H, brm), 2.44 {2H, m), 2.66 (2H, m), 3.04-3.23 <6H, m), 3.43 
(2H, s), 3.68 (2H, q, J=8.7), 4.77 (IH, bra), 6.22 (IH, dt, J=5.6, 16.9), 6.45 
(IH, d, J=15.8), 7.02-7.15OH, m). 
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Example 76. 




Ptepared from the allyl alcohol from Example 89 by the method of 
5 Example 54, substituting 2-aza-5-ozabi<^o[2.2.1]heptane for morpholine, 
and isolated as a mixture of diast«:«oxsomers. MS(ES-f) 498, "MH*. 

Example 77. 




10 The HCl salt (250mg) from Example 54 was dissolved in BtOH, 

Pearlman's catalyst (50mg) added and the mixture hydrogenolysed for 
4hrsat50psi. The mixture was filtered, concentrated and triturated with 
ether to give the desired product as a white powder <210n^). iH NMR 
(360MHz, de-DMSO) & 0.90 (3H, t, J=7.3), 1.02 (2H, m), 1.56 (2H, q, 

15 J=12.8), 1.66 (2H, m), 1.99 (2H, brm), 2.30 (2H, brm), 2.56 (4H, m), 3.03- 
3.19 (8H, m), 3.04-3.21 (6H, m), 3.39 (3H, m), 3.80-3.90<3H, m), 6.93-7.03 
(3H, m), 7.66 (IH, s), 11.09 (IH, s). 



Example 80. 




To a solution of ester (2.4g) from Example 51 in THF (40ml) at O'G xmder 
nitrogen was added dropwise IM DIBAL in toluene (25ml). The reaction 
was allowed to warm to room temperature and stirred €or 3 hrs, before 
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methanol (several drojps) was added followed by IM HCl (10ml). The 
mixture was stirred for 20 mins then extracted with EtOAc (3x), and the 
combined extracts washed with saturated sodium bicarbonate, dried and 
evaporated. Trituration with ether gave the desired product as a white 
5 powder (2.1g). NMR (360MHz, CDCla) 5h 0.98 (3H, t, J=6.6), 1.26 (2H, 
m), 1.67 (4H, m), 2.41 (2H, brs), 2.68 (2H, dd, J=6.9, 14.5), 3.01 (2H, t, 
J=6.2), 3.15 (2H, dd, J=7.9, 14.4), 3.21 (2H, s), 4.65 (3H, m), 7.10 (3H, m). 

Ebcample 81. 



10 

To a solution of benzyl alcohol (2.08g) &om Example 80 in DCM (50ml) 
was added in one portion PDC (3.3g) and the reaction stirred o/n at room 
temperature. Filtration through a pad of silica, eluting with DCM then 
EtOAc, followed by evaporation gave the desired product as a white foam 
15 (1.84g). iH NMR (360MHz, CDCI3) 8h 0.98 (3H, t, J=6.6), 1.24 (2H, m), 

1.65 (2H, m), 1.73 (2H, m), 2.48 (2H, brs), 2.80 (2H, m), 3.03 (2H, t, J=6.2), 
3.24 (4H, m), 4.89 (IH, s), 7.27 (IH, m), 7.62 (2H, m), 9,96 (IH, s). 

Example 82. 



20 




To a solution of aldehyde (3.4g) from Elxample 81 and metiiyl 
diethylphosphonoacetate <5.4ml) in THF <40ml) at room temperature was 
added LiOH <0.7g) in one portion and the mixture stirred o/n. Added IM 
HCl and extracted with EtOAc (3x), then washed the combined oiganic 
25 extracts with water and brine, dried and concentrated. The crude product 
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was puzified by chromatography on silica eluting ynth 1-2% EtOAc/DCM 
to give the desired product as a white foam (3.2Sg). NMR (360MHz, • 
CDCI3) 6h 0.98 (3H, t, J=6.6), 1.27 (2H, m), 1,66 (4H, m), 2.44 (2H, brm), 
2.70 (2H, m), 3.02 (2H, t, J=6.4), 3.20 (2H, d, J=15.6), 3.21 (2H, s), 3.80 
5 (3H, s), 4.70 (IH, s), 6.40 (IH, d, J=16), 7.11 (IH, d, J=7.7), 7.56 (2H, m), 
7.63(lH,d,J==16). 



Example 83. 




10 The benzyl ether from Example 65 was deprotected by the procedxire of 
Example 44 to give the desired product. iH 1*0^ (360MHz, de-DMSO) 8h 
1.06 (2H, m), 1.65 (2H, m), 2.29 (2H, m), 2.42 (2H, m), 3.04 (IH, d, J=16.6), 
3.11 (IH, d, J=15.6), 3.43 (2H, s), 3.99 (2H, brq, J=9.^), 6.47 (2H, xn), 6.86 
(IH, d, J=8), 7.93 (IH, s), 9.02 (IH, s). 

16 

Ebcample 84. 




Prepared from the phenol from Example 83 by the procedure of Example 
51, Step 1. iH NMR (360MHz, de-DMSO) 8h 0.99 <2H, m), 1.71<2H, xo), 
20 2.38 (2H, brm), 2.69 (2H, m), 3.16 (IH, d, J=16.7), 3.18 (IH, d, J=l€.7), 
3.46 (2H, s), 4.02 (2H, brq, J=9.6), 7.18-7.31 (3H, m), 8.04 (IH, s). 
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Ebcample 86. 




. Prepared from the triflate from Example 84 by the procedure of Example 
51, Step 2. m NMR <360MHz, CDCSa) 6h 1.28 <2H, m), 1.72 (2H, m), 2.48 
5 (2H, brm), 2.78 (2H, m), 3.23 (IH, d, J=16.4), 3.27 (IH, d, Jsl5.4), 3.43 
(2H, ABq, J=9.5, 11.1), 3.68 (2H, q, J=8.7), 8.90 (3H, s), 4.79 (IH, s), 7.17 
(IH, d, J=8.3), 7.78 (2H, m). 



Example 86. 




Prepared from the ester from Example 85 by the procedure of Example 80. 
iH NMR (360MHz, CDCI3) Sh 1.35 (2H, m), 1.71 (2H, m), 2.43 (2H, brm), 
2.68 (IH, d, J=16.1), 2.70 (IH, d, J=16.1), 3.17 (IH, d, J=15.9), 3.20 (IH, d, 
J=15.9), 3.43 (2H, s), 3.69 (2H, q, J=8.7), 4.65 (2H, brs), 4.73 (IH, s), 7.10 
15 (3H,in). 

Example 87. 




Prepared from the benzyl alcohol fcom Example 86 by the procedure of 
20 Example 81. ^H NMR <360MHz, CDCls) Sh 1.27 (2H, m), 1.74 (2H, m), 2.60 
(2H, brm), 2.82 <2H, m), 3.26 (IH, d, J=13.9), 3.30 (IH, d, J=13.9), 3.45 
(2H, Abq, J=9.4, 11.5), 3.69 (2H, q, J=8.7), 4.79 <2H, s), 7.28 (IH, d, J=7.6), 
7.64 (2H, m), 9.96 (IH, s). 
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Example 88. 




10 



15 



Prepared from the aldehyde from Example 87 by the procedure of Example 
82. iHNMR (360MHz, CDC18)Sh 1.30 (2H, m), 1.73 <2H, m), 2.46 <2H, 
brm), 2.72 (2H, m), 3.23 (2H, d, J=15,9), 3.44 <2H, s), 3.68 (2H, q, J=8.7), 
3.80 (3H, s), 4.65 (2H, brs), 4.80 (IH, s), 6.40 (IH, d, J=16), 7.11<1H, d, 
J=7.7), 7.27 (2H, m), 7.66 (IH, d, J=16). 

Example 89. 



Ftepared from the ester &om Example 88 by the procedure of Ebuutnple 54, 
Stepl. m NMR (360MHz, CDCla) Sa 1.31 <2H, m), 1.70 <2H, m), 2.44 <2H, 
brm), 2.65 (IH, dd, J=2.9, 7.7), 2.70 (IH, dd, J=2.8, 7.7), 3.17 (IH, d, 
J=7.1), 3.20 (IH, d, J=7.1), 3.43 (2H, s), 3.68 (2H, q, J=8.7), 4.31 (2H, d, 
J=5.1), 4.78 (IH, s), 6.34 (IH, dt, J=5.7, 15.9), 6:56 (IH, d, J=15.8), 7.04 
(IH, d, J=7.7), 7.11 (IH, s), 7.16 (IH, m). 

Example 90. 



To a solution of aldehyde (60ii^) from Example 87 in EtC^.j(2ml) was 
added hydroaylamine hydrochloride <32mg) and sodium acetate tSSmg) 
and the mixture heated to reflux for 2 hrs. The mixture was evaporated to 
dryness, wat^ added and then exb-acted wiih DCM <3x). Dried and 





BNSOOCn: 4MK> a23B555A1 I > 
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concentrated, then trituration with ether/hexane gave the desired product 
as a white powder (32mg). NMR (360MHz, ds-DMSO) Sh 1.08 <2H, 
brm), 1.69 (2H, brm), 2.38 <2H, brm), 2.59 (2H, brm), 3.20 (2H, brm), 3.44 
(2H, brm), 3.94 (2H, brm), 7.11 (IH, d, J=6.3), 7.30 (2H, m), 7,80 (IH, s), 
5 8.03 (IH, s), 10.85 (IH, s). 

Example 91. 




Prepared as m Example 90, using O-ethylhydroxylamine h.3rdrochloride 
10 instead of hydroxylamineh3rdrocfaloride. NMR (360MHz, CDCls) 
8h 1.33 (5H, m), 1.71 (2H, m), 2.45 (2H, brm), 2.72 (2H, m), 3.21 (IH, d, 
J=16), 3.22 (IH, d, J=16), 3.43 (2H, s), 3.68 (2H, q, J=8.7), 4.21 (2H, q, 
J=7.1), 4.90 (IH, brs)^ 7.09 (IH, d, J=6.3), 7.30 (2H, m), 8.02 (IH, s). 

15 Examples 92-95. 




The compounds of table 3 below were prepared by the following procedure. 
Sodium hydride (60% dispersion in oil, 12 n^, 0.3 mmol) was added in one 
portion to a stirred solution of the unsubstituted cyclic suIfjEumde from 

20 Example 26 (100 n^, 0.26 mmol) in diy THF (2 mL) at room temperature. 
After 90 noinutes at room temperature, the relevant benzyl bromide (0.3 
mmol) was added, and stirring at room temperature contuiued overnight. 
The reaction was quenched with water, partitioned between ethyl acetate 
and water, and the aqueous layer extracted with ethyl acetate<x2). The 

25 combined extracts were dried (Na2S04), filtered and evaporated. The 
residue was purified by chromatography on silica, elutmg 
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witihlO-»20-»30% ethyl acetate/hexanes, to give the N-benssylated cyclic 
sul£amides indicated in the table. 

Table 3 



Example 


Ar 


MS (ES+) tsmt 


92 


phenyl 


476 


93 


3,4-difluorophenyl 


Sll 


94 


4-chlorophenyl 


♦ 


95 


2,6-diiluorophenyl 


511 



* - NMR data for Ex, 94 - 8 OH, 400MHz, CDCI3) 1.18-1.28 (2H, m), l.«2- 



5 1.57 (2H, m), 2.31-2,37 (2H, m), 2.56-2.64 <2H, m), 3.04-3.20 (4H, m), 4.18 
(2H, hr s), 4.81 (IH, br s), 5.01 (2H, br s), 6.70-6.73 <2H, m), 6.97 (IH, d 
J=7.8), 7.30-7.42 (9H, m). 

Example 96. 



10 




A solution/suspension the imsubstituted cyclic siilfamide £rom Example 26 
(500 mg, 1.3 mmolX benzene boronic add (320 mg, 2.6 mmol), copper (II) 
acetate (355 n^, 2.0 mmol) and phosphazene base P4-t-Bu (l.OM in 
hexane, 2.6 mL, 2.6 mmol) and 4A sieves (Ig) in dry DCM was stirred at 

15 room temperature under air for three dajrs. The reaction was quenched 
with methanolic ammorda (2M, 5 mL), then filtered through Hyflo™, 
washing with dichloromethane. The filtrate was evaporated and the 
residue was piuified by chromatography on silica, eluting withS4% ethyl 
acetate/dichloromethane to give the N-phenyl cydic-sulfamide <86 n^, 

20 14%) as a sohd, 5 OH, 360MHz, de-DMSO) 1.10-1.2 <2H, m), 1.77-1.80<2H, 
. m), 2.45.2.«0 (4H, m), 3.14-3.24 (2H, m), 3.74X2H, br s), 5.0S<2H, hr s), 
6.72-6.81 (2H, m), 7.01-7.09 (2H, m), 7.19-7.21 (2H, m), 7.32-7:45 (7H,m), 
8.29 (IH, br s); MS <ES+) 461 (1MH1+). 



BNSOOaD: <WO ^02385S5A1JL> 
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Example 103. 




To a solution of ester (80mg) from Example 88 in THF (2ml) and water 
6 (1ml) was added NaOH (22mg) then the reaction was heated to reflux for 2 
hrs. Added IM HCH, extracted with DCM (3x), dried and concentrated. 
Trituration with ether afforded the desired product as a white powder 
(41mg). m NMR (360MHz, de-DMSO) 6h 1.01 (2H, m), 1.70 <2H, m), 2.36 
(2H, brm), 2.62 (2H, m), 8.17 (2H, d, J=15.7), 3.46 (2H, s), 4.02 (2H, q, 
10 J=9.6), 6.46 (IH, d, J=15.9), 7.15 (IH, d, J=7.7), 7.39 (IH, d, J=7.8), 7.43 
(IH, s), 7,61 (IH, d, J=15.9), 8.02 (IH, s), 12.26 (IH, s). 

Example 104. 




15 To Hie ester (60mg) from Example 85 in THF (2ml) and water (1ml) was 

added NaOH (14n^) and the reaction heated to reflux for 2hrs. Added IM 
HCl and extracted with DCM (3x). Dried and concentrated then triturated 
with hexane to give the desired product as a white powder (2^ng). ^H 
NMR (360MHz, de-DMSO) 1.01 (2H, m), 1.70 (2H, m), 2.36 <2H, brm), 

20 2.68 (2H, brm), 3.20 (2H, d, J=15.7), 3.47 (2H, s), 4.02 (2H, q, J=9.6), 7.23 
(IH, d, J=7.2), 7.69 (2H, m), 8.04 (IH, s), 12.74 (IH, s). 



Example 105. 
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Stepl: 

TFA (Iml) was added to a solution of the MOM-protected 2-broinoetho3gr 
derivatiYe from Example 43 Step 3 (1.324 in DCM (40 ml). The reaction 
was stirred for 3 hr at room temperature, concentrated, and the residue 
5 partitioned between DCM and saturated sodiimi bicarbonate solution. 

The aqueous layer was extracted with DCM (x2) and the^mbined organic 
extracts washed with brine, dried (MgS04), filtered and evaporated. The 
residue was ptirified by chromatography on silica <gel eluting with 10-^% 
EtOAc/hexane to give the deprotected sulfamide (0.957 79%). NMR 
10 (360MHz, CDCla) 8h 1.33 (2H, m), 1.70 (2H, m), 2.43 <2H, m), 2.^3 (2H, dt, 
J=15.8, 7.9), 3.16 (2H, dd, J=15.9, 32.9), 3.43<2H, m), 3.63 (2H, t, J=6.3), 
3.67 (2H, dq, J=2.4, 8.7), 4.26 (2H, t, J=6.3), 4.67 (IH, s), 6.66 (2H, m), 6.99 
(IH, d, J=7.8). 
gtepg; 

15 A solution of the bromide from step 1 (50 mg), Hunig's base (40 mg) and 4- 
trifluoromethylpiperidine (32 mg) in acetonitrile<l ml) was heated in a 
microwave reactor at ISO^C for 10 mm. The mixture was concentrated, 
and the product purified by chromatography on silica ^el eluting with 30- 
40% EtOAc/ hexane, then converted to the hydrochloride salt. -(32 mg, 

20 52%). m NMR (360MHz, MeOH) 8h 1.20 (2H, m), 1.73 <2H, m), 1.92 <2H, 
m), 2.20 (2H, m), 2.42 (2H, m), 2.61 (3H, m), 3.14-3,51 (6H, m), 3.59 (2H, 
m), 3.78 (2H, m), 3.85 (2H, q, J=9.2), 4.34 (2H, t, J=:4.8), 6.76 <2H, m), 7.04 
(lH,d,J=8.1). MS(ES+)556,MH+. 

25 Example 106. 




A mixture of the alkene (300mg) from Example 88 and 10% palladium on 
carbon (50mg) in EtOH (20ml) was hydrogenol3rsed for 2.5 hrs. Filtered, 
concentrated and passed through a short plug of 'silica elutix^ with 
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10 



15 



20 



20%EtOAc:hexane to give the desired product as a gummy solid (270mg). 
iH NMR (360MHz, CDCI3) 5h 1.29 (2H, m), 1.70 (2H, m), 2.43 (2H, brm), 
2.58-2.69 (4H, m), 2.88 (2H, t, J=7.6), 3.15 (IH, d, J=16.4), 3.19 (IH, d, 
J=15.4), 3.43 (IH, s), 3.68 (5H, m), 4.83 (IH, s), 6.91-7.01 (3H, m). 

Example 107. 



To a solution of the benzyl alcohol (70m^) firom Example 86 in DCM (2ml) 
cooled to -20PC was added dropwise IM PBrs in DCM (90m1). Allowed to 
warm to O^C and stirred for 1 hr, added morpholine (0.5ml) and then 
allowed to warm to room temperature with stirring for 2 hrs. Added 
saturated aqueous NaHCOs and extracted with DCM (3x), dried and 
concentrated. Coluinn chromatography on silica eluting with 80% 
EtOAc:hexane, then HCl salt formation as in Example 54 gave the desired 
product as a white powder <32mg). ^H NMR (360MHz, de-DMSO) 5h 1.03 
(2H, m), 1.70 (2H, m), 2.38 (2H, brm), 2.58 <2H, m), 3.04 (2H, m), 8.20 (4H, 
m), 3.47 (2H, s), 3.75 (2H, brm), 3.92 (2H, d, J=12.2), 4.02 (2H, q, J=9.2), 
4.24 (2H, d, J=4.9), 7.19 (IH, d, J=8), 7.30 (2H, m), 8.02 (IH, s), 10.80 (IH, 
s). 

Example 108. 



A mixture of the cinnamic acid (300mg) &om Example 103 and 10% 
padladium on carbon (30 mg) in EtOH (20ml) was hydrogenolysed for 2hrs. 
Filtered and concentrated to give the desired product as a white foam 
(185mg). ^H NMR (360MHz, de-DMSO) Sh1.04 (2H, m), 1.66 (2H, m), 2.33 
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(2H, bnn), 2.51 (4H, brm), 2.74 (2H, m), 3.11 (IH, d, J=14.4), 3.15 (IH, d, 
J=14.4), 3.44 (2H, s), 4.00 (2H, q, J=9.0), 6.96 (3H, m), 7.76 (IH, s), 11.77 
(lH,brs). 

5 Examples 110-116. 

The compounds in table 2 were prepared by the procedure of Example 105, 
using the appropriate amines instead of 4-trifluoromethylpiperidine, and 
were purified by mass directed preparative HPLC. 




Example 




miz (M+H*) 


110 




631 


111 




478 


112 




516 


113 


-a 


471 


114 




511 


115 




492 


116 




679 
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Example 117. i\r.cyclobu1yl-i>P-((llZ/S,10S/JSA3^^ 

(trifluoromethyl)-l-piperidmyl]propyl)tricyclo[8^.1.(^ 

39597-trieii-13-yl)sulfainide 




5 Step 1 3-a3>tert-ButoxvcarbonY lflmmn> Mcvclof8.2A.08,8ltrideca-^ 
trien-S-vlVpropionic acid methyl ester 

3-(13-tert-Butoxycarbonylamino-tricyclo[8.2.1.03,8]trideca-3(8),4,6 
yl)-aciylic acid methyl ester (300 mg, 0.809 mmol, prepared in Example 32 
Step 3) and 20% palladium hydroxide on carbon (30 mg) in ethanol (30 ml) 

10 were stirred under 1 atm. of hydrogen at room temperature for 18 hours. 
The mixture was filtered through Celite and the filtrate concentrated to 
give a colourless oil 285 mg (94%). NMR (CDCI3, 400 MHz) 6 7.00 (IH, d, 
J = 8.2 Hz), 6.90 (2H, m), 4.97 (IH, m), 4.03 (IH, m), 3.67 (3H, s), 2.99 (2H, 
m), 2.89 (2H, m), 2.55 - 2.62 (4H, m), 2.48 (2H, m), 1.71 (2H, m), 1.47 (9H, 

15 s), 1.19 (2H, m). 

Step 2 f5-(3-Oxo-propvl)-tricvclor8,2,1.03.81trideca-3f8),4.6-tri^ 
carharhic acid tert-butyl ester 

DIBAL-H (IM in toluene, 855 fjl, 0.855 mmol) was added dropwise to a 
stirred solution of the product of Step 1 (290 mg, 0.777 mmol) in toluene (8 

-20 inl) maintaining the reaction temperature below -70^C. After stirring at - 
78^0 for 2 hours, more DIBAL-H (77 id) was added and stirring was 
continued for 2 additional hoiirs at -78^0. The mixture was quenched with 
methanol at -78^C, allowed to warm to room temperature and dispersed 
between ethyl acetate and IN HCl. The organic phase was washed with 

25 soditun bicarbonate solution (sat), brine, dried and concentrated to give a 
colourless oil. Analysis by NMR showed -15% starting ester piesent, so 
the product was subjected to a fiurther treatment with DIBAL-H tl22 |il) 
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for 2 hours at -78°C as described above. The crude product was purified by 
column chromatography on silica gel eluting with 5:1 isohexane-ethyl 
acetate to give a colourless oil 149 mg (56%). NMR (CDCI3, 360 MHz) 
6 9.81 (IH, s), 7.00 (IH, m), 6.90 (2H, m), 4.97 (IH, m), 4.04 (IH, m), 2.86 - 
5 3.03 (4H, m), 2.75 (2H, m), 2.45 - 2.63 (4H, m), 1.71 (2H, m), 1.47 (9H, s), 
1.19 (2H, m). 

Step 3 f5-f3-(4-Trifluoromethvl-piperidin-l-yl)-t)ropvll-tricyclo 
f8.2.1.0^»81trideca-3(8).4.6-trien-13-yl} -flarhnmi c acid tert-butvl ester 
The product from Step 2 (140 mg, 0.408 mmol), 4- 

10 trifluoromethylpiperidine hydrochloride (78 mg, 0.408 mmol) and sodium 
cyanoborohydride (77 mg, 1.22 mmol) in methanol (IS ml) were -stirred at 
room temperature for 18 hours. The mixture was quenched with water 
and then with sodium bicarbonate solution (sat). The product was 
extracted with DCM and the oiganic phase wad dried and concentrated. 

15 The crude product was piarified by column chromatography on silica gel 
eluting with 40:1 DCM-2M NH3 in MeOH to give a colourless oil. The 
product was re-ptuifled by column chromatography on silica^el eluting 
with 7:1 isohexane-ethyl acetate to give a colomrless oil 87 n^<44%). 
mSR (CDCaa, 400 MHz) 8 6.99 (IH, d, J = 8.0 Hz), 6.89 (2H, m), 4.98 (IH, 

20 m), 4.02 (lH,m), 2.95 - 3.02 (4H,m), 2.45 - 2.62 <6H,m), 2.35 (2H,m), 
1.58 - 2.04 (IIH, m), 1.47 (9H, m), 1.19 (2H, m). m/z 481 <M+H+). 
Step 4 5-r3-(4-Trifluoromethyl-t>iperidin-l-yl)-propyl1-tricyclo f8.2.1.0a.81 
trideca-3(8).4.6-trien- J a-vlnTnin a 

The Boc protecting group was removed by dissolving the product of Step 3 
25 (87 mg, 0.181 mmol) in 3:1 DCM-TPA (4 ml) and stirring at O^C for 1 hour. 
The mixture was concentrated to dryness, and a solution of the residue in 
DCM washed with sodium carbonate solution (sat). The oi^ganic phase 
was dried and evaporated to give a colourless oil 66 ing<96 %). ^H NMR 
(CDCI3, 360 MHz) 8 6.99 (IH, d, J = 8.4 Hz), 6.90 (2H, m), 3.36 <1H, t, J = 
30 6.1 Hz). 3.21 <2H, m), 2.99 <2H, m), 2.45 - 2.59 (4H, m), 2.35 <2H, m), 2.23 
(2H, m), 1.67 - 2.04 (IIH, m), 1.17 (2H, m). 



BNSOOCtO: •rfMO Q2365SSA1 .1 > 



wo 02/36555 



121 



PCT/GBOl/04817 



Step 5 JNr-cvclobutvl-JSr-fflR/g,10g/ig,13iZ/gV5-l344^ 
piperidinvl1propyl)tricvclof8.2.1.09»Q1trideca-3.5,7-trien^ 
(a) Cyclobutyl-stdfamic add 2-hydro:^-phenyl ester was prepared by 
adding a solution of catechol sulphate (1,32 g, 7,7 mmol) in DCM (2 ml) to 
6 a stirred solution of cyclobutylamine (600 nl, 7.0 mmol) and TEA (1.07 ml, 
7.7 mmol) in DMF at O'^G, and stirring for 3 homis at this temperature. 
The mixture was quenched with IM HCl (50 ml) and extracted with 
diethyl ether. The organic extract was washed with water, brine, dried 
and concentrated to dryness. Quantitative jdeld. 

10 (b) The product of Step 4 (55 mg, 0.145 mmol), cyclobutyl-sulfamic acid 2- 
hydroxy-phenyl ester (42 mg, 0.174 mmol) and DMAP (cat) in MeCN (5 
ml) were stirred and heated at 7S^C for 18 hours. The mixture was 
allowed to cool to room temperature then concentrated to dryness. The 
. crude material was purified through a SGX carbridge, eluting the product 

15 with 2M NHs in MeOH, then fortiier purified by column chromatography 
over silica gel in 4:1 isohexane-ethyl acetate to give a colourless oil 40 mg 
which was subsequently converted into an HCl salt to afford a white solid 
41 mg (52%). m NMR (CD3OD, 400 MHz) 5 7.02 (IH, d, J= 7.5 Hz), 6.95 
(2H, m), 3.82 (IH, m), 3.59 ~ 3.70 (3H, m), 3.27 - 3.32 <2H, m), 3.13 (2H, 

20 m), 3.00 (2H, m), 2.44 - 2.69 (7H, m), 2.30 (2H, m), 2.18 (2H, m), 1.97 - 
2.09 (4H, m), 1.61 - 1.88 (6H, m), 1.12 (2H, m). m/z 514 (M+H+). 

Example 118. 




25 The HCl salt (98mg) firom Example 75 was dissolved in EtOH (10ml), 
Pearlman's catalyst (20mg) added and the mixture hydrogenolysed for 
4hrs at 50 psi. The mixture was filtered, concentrated and triturated with 
ether to give the desired product as a white powder (92mg). ^H NMR 
(360MHz, de-DMSO) 5h 1.03 (2H, m), 1.67 (2H, m), 1.83-2.01 <5H, brm). 
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2,35 (2H, m), 2,55 (4H, m), 2.63 (2H, brm), 2,94 <4H, m), 3.16 (2H, m), 3.45 
(2H, s), 3.55 (2H, d, J=11.3), 4.01 (2H, q, J=9.4), 6.93-7.04 (3H, m), 7.98 
(IH, s), 10.53 (IH, s). 

6 Examples 127, 128 and 129. 




Prepared by the procedure of Example 90, using the appropriate 
substituted O-benzyl hydrosylamine hydrochloride instead of 
hydroxylamine hydroGhloride, ' 
10 Example 127; R = phenyl, MS(ES+) 494, MH+ 

Example 128, R = 4-fluorophenyl, MS(ES+) 512, MH+ 

Example 129, R = 4-(trifluoromethyl)phenyl, MS(ES+) 562, MH+. 

Example 140 [6S/R,9RrS,llR/S] 2%3%4%5,5%6,7A9»10-^ecahydro-2-(3- 
15 (2-pyrazinyl)-[1^2^4]oxadiazol-5-yl)-5'-(2,2^-trifluoroet^ 

spiro[699-methanobenzocyclooctene -llyS'-Cly^ySlthiadiazole] 1%1'- 
dioxide 




To a stirred solution of the carbozylic acid from Example 104 <223 mg, 0.65 
20 mmol) in DMF (5 ml) under nitrogen was added l,l'-carbonyl diimidazole 
(98 mg, 0.60 mmol). After 1 h, pyra2dne-2-carboxamide oxime'(84 mg, 0.61 
mmol) was added and the resulting solution stirred for 16 h. Anal3^is by 
mass spectrometry indicated incomplete reaction. Additional amide oxime 
(31 n^, 0.22 nunol) was added to the reaction mixture which was the 
25 heated at 50^0 for 3.5 h. A further portion of amide oxime <38 ing, 0.28 
mmol) was added and the mixture heated at^O^C for 3 h. The mixture 
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was allowed to cool and was then partitioned between water and ethyl 
acetate. The layers were separated and the aqueous phase extracted a 
second time with ethyl acetate. The combined organic ^tracts were 
washed with brine, dried (MgS04) and concentrated in vacuo to give the 
5 acgrlated amide oxime (265 mg). MS (ES+) 525 ([M + H1+). 

To this product (261 n^, 0-50 mmol) in THF (7 ml) under nitrogen was 
added potassitun tert-butoxide solution (1.5 ml of a 1.0 M solution in TBP, 
1.5 mmol). The resulting suspension was stirred for 15 h at ambient 
temperature. The mixture was partitioned between dilute aqueous 

10 ammoniiun chloride solution and ethyl acetate. The layers were separated 
and the aqueous phase extracted a second time with ethyl acetate. The 
combined organic extracts were washed with brine, dried (MgS04) and 
concentrated in vacuo. Trituration with EtOAc/Et20 afforded the title 
compound (117 mg). NMR (400MHz, CDCI3) 8h 1.32-1.36 (2H, m), 1.76- 

15 1.80 (2H, m), 2.52-2.55 (2H, m), 2.85 (2H, app. dt, J= 16.6, 7.8 Hz), 3.29- 
3.36 (2H, m), 3.44-3.47 (2H, m), 3.68 (IH, d, J= 8.7 Hz), 3.73 (IH, d, = 
8.7 Hz), 4.83 (IH, s), 7.32 (IH, d, J = 7.8 Hz), 8.03 (IH, dd, J = 7.8, 1.5 Hz), 
8.07 (IH, s), 8.76 (IH, br s), 8.80-8.81 (IH, m), 9.46 (IH, br s); MS (ES+) 
507DVI + H3+). 

20 

Example 141. [6S/El,9lt/S,11B/S] 2%3%4%5,5%6,7,8,9,10-decahydro-2-(8- 
(4-fluoroplLenyl)-[l,2,4]oxadiazol-5-yI)-5^(2^^-tri£Luoroethyl)- 
spiro[699-methanobenzocycIooctene -ll,3'-[l92y5]tliiadiazole] 1%!'- 
dioxide 




iV^iV-carbonyldiimidazole (53 mg, 0.33 mmol) was added to a solution of 
carbo^Iic acid from Example 104 (120 n:^, 0.30 mmol) in DMF (3 mL) and 
stirred at room temperature for one hour. A solution of 4- 
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fluorobenzamidoxime (SO mg, 0.33 mmol) in DMF (3 xnL) was added and 
the reaction stiired at 50°C for 5 hours, iNT^iNT-carbonyldiiinidazole (63 mg, 
0,33 mmol) and 4-fluorobenzaniidoxune (50 mg, 0.33 mmol) were added 
and the reaction heated at 70^C overnight. The cooled reaction mixture 
5 was diluted with ethyl acetate (25 mL), washed with water <4 x 26 mL) 
and brine (25 mL) and dried (Na^SOi). The solvent was removed in vacuo ^ 
the residue (154 mg) dissolved in tetrahydrofuran (10 mL), and potassium 
feri-butoxide (1.0 M in tetrahydrofuran; 0.9 mL, 0.9 mmol) added. The 
reaction was stirred at room temperature for 65 hours, poured into water 

10 (25 mL) and extracted with ethyl acetate <2 x 25 mL). The combined 
oi^anic layers were washed with brine (25 mL), dried (Na2S04) and 
evaporated under reduced pressure. The residue was purified by two sets 
of flash column chromatography on silica (first column eluting with 25% 
ethyl acetate / isohexane, second column 20% ethyl acetate / isohexane) 

15 followed by preparative HPLC to give the title cycUc sulfamide (23 mg, 
15% over two steps). 

8 (iH, 400MHz, CDCI3) 8.19-8.16 (2H, m), 7.97-7.96 <2H, m), 7.30 <1H, d, 
J=8), 7.20 (2H, t, J=8.6), 4.72 (IH, s), 3.70 (2H, q, J=8.6), 3.46 <2H, s), 3.35- 
3-28 (2H, m), 2.91-2.84 (2H, m), 2.55-^2.50 (2H, m), 1.83-1.73 (2H, m), 1.37- 
20 1.32 (2H,m). 

Example 142 [6S/R,9R/S,11R/S] 2',3%4%5,5%6,7,8,9,10-decahydro^-X3- 
(2-pyridyl)4l,2,4]oxadiazol-5-yl)-5'-(2,2,2-trifluoroetliyl).spiro[6,9. 
methanobenzocyclooctenLe -ll,3'-[l92y5]thiadiazole] l%l'-dioxide 



25 

Prepared by the procedure of Example 140, using a single treatment with 
pyridyl 2-amidoxime in the first step. The title compoimd was iscdated as 
a white solid (41 mg) by chromatography on silica eluting with 30^50% 

•a23BSSSA1 I > 
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EtOAc in hexanes, followed by recrystallisation from EtOAc/EtsO NMR 
(360MHz, CDCI3) 6h 1.32-1.36 (2H, m), 1.75-1.79 (2H, m), 2.50-2,54 (2H, 
m), 2.79-2.90 (2H, m), 3.27-3.36 (2H, m), 3.43-3.49 (2H, m), 3.66-3.74 (2H, 
m), 4.74 (IH, s), 7.30 (IH, d, J = 7.7 Hz), 7.43-7.48 (IH, m), 8.03 (IH, br d, 
5 J = 8.1 Hz), 8.07 (IH, br s), 8.22 (IH, br d, J « 7.7 Hz), 8.85 (IH, br d, *r = 
4.9 Hz); MS (ES+) 506[M -I- B3+). 

Example 143 [6S/R,9R/S,11B/S] 2%3%4%5,5',6,7,8,9,10-Deca]iydro-2-(5- 
(4-fluoroplieiiyl)-lH-pyrazol-3-yl)-5*-propylspiro[6,9- 
10 metilianobenzocycloocte]ie-ll^'-[l,2,5]thiadiazole] l%l'-dioxide. 



20 




Step 1 : Metfavl ll-Oxo-5.6.7.8.9.10-hexaIivdro-6.9- 
meaianoben2ocvcIooctene-2-carboxvlate 

Prepared using the procedure described for ll-oxo-5,6,7,8,9,10-hexahydro- 
15 6,9-inethanobenzocyclooctene (Justus liebigs Ann. CSiem. 1961, 650, 115) 
using methyl 3,4-bis(bromomethyI)benzoate in place of 1,2- 
bis(brompznethyl)benzene. 

Step 2 : Methyl ll-(2'-Methvl-propane-2' -sn1fnnYliTnm o).5.6.7.8.9.10- 
heyahydro-6.9-methanobenzocvclooctene-2-carboxylate 



A solution of titanixiiii<IV) chloride (10 mL, IM in DCM) was added at 0«C 
to a stirred suspension of the ketone from Step 1 15-0 g) and tert-buiyl 
sulfonamide (2.9 g) in chloroform (100 mL), The yellow solution was 
refluxed imder nitrogen for 5 hours, followed by addition of triethylamine 
25 (2.8 mL). After refluxing for 18 hours, ftu-ther titazuum (IV) c^ 

solution (10 mL) and triethylamine (2.8 mL) were added. After 7 hours. 
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the mixture was cooled and poured into saturated aqueous sodium 
hydrogencarbonate (400 mL). The white emulsion was filtered throi^h 
Celite, washing with DCM (100 mL). The organic layer was dried over 
Na2S04, filtered and concentrated^ Trituration and rinsing with 2:1 
5 isohexane — diethyl ether ^ave the sulfonimine (6.33 g, 86%) as a beige 
soUd, 5 (iH, 360MH2, CDCla) 1.20-1.40 <2H, m), 1.150 (9H, s), 1.75-2.00 (2H, 
m), 2.90-2,95 (2H, m), 3,05-3,20 (3H, m), 3.92 (3H, s), 3.95-4.05 (IH, m), 
7.24-7.28 (IH, m), 7.84-7.87 (2H, m). 
Step 3 



10 




A sluiry of trimethylsulfoxonium iodide (11 g) in tetrahydrofiiran ~ DMSO 
(5:1, 120 mL) was added at room temperature to a stirred siispension of 
sodimn hydride (55%, 2.2 g) in THP <30 mL) under mbrog&[i. After stirring 
for 1 hour, a solution of the sulfonimine fi-om Step 2<6.33 g) in DMSO (60 

15 xnL) was added at O^C. The mixture was stirred at room temperature for 
18 hoTirs then diluted with water (500 mL) and extracted with ethyl 
acetate (300 mL). The organic extract was washed with water (100 mL) 
and brine (100 ml), dried over Na2S04, filtered and concentrated. 
Trituration and rinsing with diethyl ether gave the a^iridine (4.31 ^, 66%), 

20 5 (iH, 360MHz, CDCI3) 1.19-1.23 (2H, m), 1.70-1.80 (2H, m), 2.20-2.30 <2H, 
m), 2.49 (2H, d, J=5), 2.80-2,88 <2H, m), 3.«0.3.75 (2H, m), 3.90<3H, s), 
7.15 (IH, d, J=8), 7.75-7.77 (2H, m); MS<ES+) 400 (IMNa]+X 
Step 4 : Methvl r6S/R-9R/S,llR/Sl-ll-(g-Methyl-proDane-g- 
sulfonvlamino)>ll-propvlaminomethvl-S>6.7,8.9.10-hexahvdro-6.9- 

25 methanobenzocyclooctene-2-carboxylate 
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A solution of the aziiicline firoxn Step 3 (0.50 g) and n-propylamine (2.5 mL) 
in DMF (1.25 mL) was stirred at 100«C in a sealed tube for 20 hours. The 
cooled solution was diluted with water (20 mL) and saturated aqueous 
ammonium chloride (20 mL), and extracted with ethyl acetate (3 z 20 mL). 
5 The extracts were washed with water (10 mL), brine (10 mL), dried over 
Na2S04, filtered and concentrated. The resultii]^ yellow solid was rinsed 
with diethyl ether (2 mL) to give the amine (0.479 g, 83%) as a white 
powder, 6 (^H, 400MHz, CDCla) 0.93 (3H, t, J=7), 1.14-1.21 (2H, m), 1.46 
(9H, s), 1.49-1.53 (2H, m), 1.65-1.70 (2H, m), 2.62-2.72 (6H, m), 2.80-2.90 
10 (2H, m), 3.39-3.45 (2H, m), 3.89 (3H, s), 7.15 (IH, d, J= 8), 7.74-7.77 (2H, 
m); MS (ES-f) 437 (IMHI+). 

Step 5 : Methvl r6S/R.9R/S.li:R ySl ll-ATninn-ll-pm pvTaTniTinnnftthYl- 
5.6.7.8.9.10-hexahvdro-6.9-methanobenzocvclooctene-2-carboxvIate 

;02Me 



H 

15 Trifluoromethanesulfomc acid (0.58 mL) was added dropwise at 00 to a 
stirred solution of the sulfonainide from Step 4 (0.476 g) in DCM (10 mL) 
under nitrogen. The mixture was stirred at O^'C for 1 hour, then at room 
temperature for 18 hours. Further trifluoromethanesulfonic add (0.20 
mL) was added. After 2 hours, the mixture was poured into sattirated 

20 aqueous sodium hydrogencarbonate (100 mL) and extracted with DCM (3 
X 50 mL). The extracts were washed with brine (60 mL), dried over 
Na2S049 filtered and concenti-ated. Azeotroping with diethyl ether gave 
the diamine (0.321 g, 93%) as a white soUd, 5 (^H, 400MHz, CDCla) 0.93 
(3H, t, J=8), 1.12-1.16 (2H, m), 1.47-1.56 (2H, m), 1.73-1.78<2H, m), 2.08- 

25 2.11 (2H, m), 2.58 (2H, s), 2.63 (2H, t, J=8), 2.68-2.76 (2H, m), 3.30 (2H, 
dd, J=18, 5), 3.89 (3H, s), 7.16 (IH, d, J=9), 7.73 (IH, d, J=9), 7.79 (IH, s); 
MS(ES+)317(I]V[HI+). 
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Step 6 : r6S/R.9R/S.llR/S12'.3'.4'.5.S\6.7.8.9.10-Decahvdro-2- 
carbomethoxy-5-propvlspirof6.9-metfaanoben7^«Yclnoctene-11.3*- 
fl.2.51tbiadiazole1 IM'-dioxide . 




5 A solution of the diamine fix>m Step 5 (0.32 g) and sulfiamide (0.28^) was 
refltixed in pyridine (8 mL) for 1 hour. Further sul&mide (0.2 g) was 
added and reflux was continued for 1 hour. Solvent was removed by 
evaporation, azeotroping with toluene. The residue was partitioned 
between IM HCl (25 mL) and DCM (2 x 26 nxL). The organic extracts 

10 were washed with IM HCl (25 mL), brine (25 mL), dried over Na2S04y 
filtered and concentrated to give the cyclic sxilfanude (0.313^, 83%) as a 
yellow foam, 6 (^H, 360MHz, CDaa) 0.98 (3H, t, J=7), 1.18-1.26 (2H, m), 
1.61-1.73 (4H, m), 2.40-2.50 <2H, m), 2.70-2.80 (2H, m), 3.03 (2H, dd, J=7, 
7), 3.18-3.26 (4H, m), 3.90 (3H, s), 4.67 (IH, s), 7.16 (IH, d, J=8), 7.77-7.79 

15 (2H, m); MS (ES+) 379 ([MH]+). 

Step 7 : r6S/R,9R/S.llR/S1 2^3^4^5.5^6.7.8.9.10-Decahvdro^2-carbo3gy^S'> 
propvlspiro r6.9-methanobenzocvclooctene-l l-3'-f l,2,61thiadiazole1 IM'- 
dioxide . 




20 A mixture of IM sodium hydroxide (3 mL) and the ester firomStep 6 (0.39 
g) in tetrahydrofuran (5 mL) was stirred at room temperature for 2 hours, 
then SO^C for 1 hour. The mixture was diluted with water (26 mL) and 
washed with diethyl ether (25 mL). The aqueous solution was acidified 
with IM aqueous citric add <S0 mL) and extracted with DCM (3 x 20 mL). 

25 The extracts were washed with brine <20 mL), dried over Na2S04, fQt^ed 
and concentrated to give the acid (0.30 -g) as an off-white isolid, S OH, 
360MHz, de-DMSO) 0.90 (3H, t, J=7), 0.96-1.00 (2H, m), 1.65 (2H, tq, J=7, 
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7), 1.65-1,70 (2H, m), 2.30-2,37 (2H, m), 2,66 (2H, dd, J=15, 8), 2.89 (2H, t, 
J=7), 3.17 (2H, s), 3.19 (2H, d, J=15), 7.22 (IH, d, J=8), 7.65 (IH, d, J=:8), 
7,68 (IH, s), 7.71 (IH, s), 12.70 (IH, s). 

Step 8 : ^6S/R.9R^S,llIl^^2^3^4^5.5^6,7,8.9.10>Decahvdr^ 
5 fluorophenvlV3-hvdroxv-prop-2-en-l-one-l-vlVS^-propv lsp^ 
niethanobenzocvcloocteiie-11.3^-fl.2.51thiadiazole1 r.r-dioxide . 




A solution of lithium bis(trimetiiylsilyl)ainide (1.1 xnL, IM in THF) was 
added at —78^0 to a istirred solution of 4'-fluoroacetophenone (0.135 mL) in 

10 THP (2 mL) under nitrogen. The yellow solution was warmed to room 

temperature for 30 minutes then recooled to — 78^C. A mixture of the acid 
from Step 7 (0.10 g) and 1,1,-carbonyldiimidazole (0.045 g) in THF (1 mL) 
was stirred at room temperature under nitrogen for 1 hour, then added by 
syringe to the enolate solution prepared above at The mixture was 

15 stirred at room temperature for 3 hours then poured into saturated 

aqueous ammonitim chloride (50 mL) and extracted with ethyl acetate (25 
. mL). The extract was filtered through a teflon membrane and 

concentrated. Flash colimm chromatography on silica, eluting with ethyl 
acetate, gave the diketone (0.029 g, 22%) as a yellow solid, 6 (^H, 400MHz, 

20 CDCb) 1.00 (3H, t, J=7), 1.20-1.32 (2H, m), 1.65-1.75 (4H, m), 2.46-2.48 
(2H, m), 2.75-2.84 (2H, m), 3.03 (2H, t, J=7), 3.19-3.29 (4H, m), 4.80 (IH, 
s), 6.77 (IH, s), 7.17 (2H, dd, J=9, 9), 7.21 (IH, d, J=8), 7.71-7.73 (2H, m), 
8.01 (2H, dd, J=9, 5), 15.00 (IH, s). 
Step 9 :. 

25 A solution of the diketone from Step 8 (0.029 g) and hydrazine hydrate (0.5 
mL) in ethanol (2 mL) was refluxed under nitrogen for 4 hours. The 
solution was cooled, diluted with water (20 mL), acidified with IM aqueous 
citric acid and extracted with ethyl acetate (2 x 10 mL). The extracts were 
filtered throi:^h a teflon membrane and concentrated. Preparative thin- 
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layer chromatography, eluting with 50% ethyl acetate — isohexane ^ave 
the title pyrazole (0.014 g, 49%) as a white powder, 5 (^H, 4001VIHz, CDCI3) 
0.99 (3H, t, J=7), 1.21-1.28 <2H, m), 1.62-1.74 (4H, m), 2.43-2.46 (2H, m), 
2.68-2.76 (2H, m), 3.04 (2H, t, J=7), 3.19-3.25 (4H, m), 4.90 (IH, s), 6.77 
5 (IH, s), 7.11-7.16 (3H, m), 7.41-7.43 (2H, m), 7.72 (2H, dd, J=:9, 5); MS 
(E&i-)481([MH]+). 

Example 144 lll-endo] 2%3',4',5,5%6,7,8,9,10-Decaliydro-5*- 
cyclopentylspiro[6,9-methanobeiizocyolooctene-ll,3'- 
10 [l,2,5]thiadiazole] l%l'-dioxide. 



Step 1 : r6S/R.9R/S.llR/Sl ll-(2'-Methvl-propane-2*-p ii1fnriYl*iTnitinVl1. 

cvclopentylaminomethyl-5.6.7.8.9.10-hexahydro-6.9- 



methanobenzoQrclooctene (J. Org. Chem. 1982, 47, 4329) using the 
procedure described in Example 143, Steps 2-4, substitutii^ 
cyclopentylamine for propylamine. Yield 87%, 8 (^H, 400MHz, CDCI3) 



20 1.16-1.21 (2H, m), 1.25-1.38 (2H, m), 1.46 (9H, s), l.«2-1.70 <6H, m), l.BO- 
1.88 (2H, m), 2.58 (2H, dd, J=15, 8), 2.65-2.73 (2H, m), 2.81 (2H, s), 3.09 
(IH, tt, J=7, 7), 3.39 (2H, d, J=15), 7.08 (4H, s). 




methanobenzocyclooctene 




15 



H 



Prepared from ll-oxo-5,6,7,8,9,10-hexahydro-6,9- 
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Step 2 : r6S/R.9R/S.llR/S1 ll- ATninn-n-ffy^lftpftti^rYlaTiim ometJlvl- 
S.6.7.8.9.10-hexahvdrQ-fi.<^metli«Tinheny.nfiyclooctene 



TrifLuorometlianesiilfomc acid (0.20 mL) was added to a stirred solution of 
the sulfonaxnide from Step 1 (0.10 g) and anisole (0.15 mL) in DCM at 0°C 
imder nitrogen. The solution was stirred at room temperature for 2 hours 
then diluted with DCM (6 mL) and extracted with water <20 mL) and IM 
HCl (10 mL). The aqueous extracts were combined and washed with 
diethyl ether (5 mL), then neutralised with aqueous sodium 
hydrogencarbonate. The resulting white solid was collected, redissolved in 
10% methanol — DCM, dried over Na2S04, filtered and concentrated to 
give the diamine (0.042 g, 60%) as a yellow oil, MS (ES+) 285 (CMH3+). 



"nie diamine from Step 2 was converted to the qtcKc sulfamide using the 
procedure described in Example 143, Step 6. Yield 60%, 5 (^H, 360ME[z, 
CDCla) 1.24-1.29 (2H, m), 1.60-1.80 (8H, m), 1.95-2.05 (2H, m), 2.38-2.43 
(2H, m), 2.67 (2H, dd, J=16, 8), 3.16 (2H, d, J=16), 3.21 (2H, s), 3.60 (IH, 
tt, J=7, 7), 4.62 (IH, s), 7.05-7.12 (4H, m); MS (ES+) 347 (IMH1+). 

Example 145 [6S/R,9R/S,11B/S] 2%3%4%5,5%6,7,8,9,10-Decahydro-2- 
cyano-5'-propylspiro[6,9-methanobenzo<^clooctene-ll^'- 
[l,2,6]thiadiazole] iM'-diozide 



A mixture of the add from Example 143, Step 7 -(0.20 g), HBTU (0.25 g), 
diisopropylethylamine<0.25 mL) and 4'-fluoro-2-aminoacetophenone 
hydrochloride salt -(0.10 g) in acetonitnle was stirred at 60<»C for 5 hours. 
The mixture was diluted with water (20 mL) and the yellow solid was 




H 




H 
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collected, redissolved in 10% methanol — DCM, dried over Na2S04, filtered 
and concentrated. The res\ilting yellow foain was dissolved in THF <2 mL) 
and Burgess reagent (0.24 g) was added. The mixture was subject to 
microwave irradiation (120<*C, 600 seconds, Smith Personal Syathesiser 
5 microwave reactor). Hie cooled mixture w€is diluted with ethyl acetate (10 
mL) and washed with water (20 mL), £Qtffl:ed through a teflon mCTobrane 
and concentrated. Preparative thin-layer chromatography (x 2) eluting 
with 50% etiiyl acetate — isohexanes, then with 2% methanol - DCM, 
isolated the title nitrile (white powder, 0.028 g, 12%) as the less polar of 
10 two products. 5 (iH, 360MHz, CDCI3) 0.97 (3H, t, J=7), 1.20-1.26 <2H, m), 
1.60-1.76 (4H, m), 2.45-2.49 (2H, m), 2.68-2.78 (2H, m), 3.03 <2H, t, J=7), 
3.20-3.33 (4H, m), 4.90 (IH, s), 7.20 (IH, d, J=8), 7.39-7.42 (2H, m); MS 
(ES+) 346 (IMH1+). 

15 Example 146 [6S/R,9R/S,11R/S] 2',3*,4%5,5%6,7,8,9,10-decahydro-2-(5- 
(4-£luorophenyl)-oxazol-2-yl)-5'-propylspiro[6,9- 
methanobenzocyclooctene-ll,3*-[l,2,5]thiadiazole] l%l'-dioxide. 




Obtained £rom Example 145 as the more polar product (white powder, 
20 0.033 g, 11%). 6 (iH, 360MHz, CDCI3) 0.99 (3H, t, J=7), 1.29-1.33 <2H, m), 
1.64-1.75 (4H, m), 2.42-2.50 (2H, m), 2.73-2.86 (2H, m), 3,04 (2H, t, J=7), 
3.23-3.27 (4H, m), 4.63 (IH, s), 7.12-7.17 (2H, m), 7.21 (IH, d, J=«), 7.37 
(IH, s), 7.68-7.72 (2H, m), 7.83-7.85 (2H, m); MS (ES+) 482 (IMH]+). 
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Example 147 [ll-endo] 2%3%4',5,5%6,7,8,9,10-Decahydro^*. 
cyclobutylspiro[699-methanobezizocyclooctene-ll^'- 
[l,2,5]thiadiazole] IM'-dioxide. 

H 




Prepared by the procedures described in Example 144, substitutduig 
cyclobutylamine for cyclopentylamine (67%), 5 (^H, 360MHz, CDCla) 1,25- 
1,30 (2H, m), 1.67-1.86 (4H, m), 2.20-2.26 (4H, m), 2.39-2.43 (2H, m), 2.67 
(2H, dd, J=16, 8), 3.15-3.19 (4H, m), 3.80 (IH, tt, J=8, 8), 4,65 (IH, s), 7.07- 
7.13 (4H, m); MS (ES+) 365 (lM+H+MeOHa+). 

Example 148 (6S/R,9R/S,11R/S] 2%3',4%5,5%6,7,8,9,10-Decahydro-2- 
(l,l-dimetbyletbyl)-5^-cyclopentylspiro[6y9- 

methanobexLzocyclooctene-lly3'-[l,295]tliiadiazole] l%l'-dioxide. 




15 Trifluoromethanesulfonic acid (0.3 mL) was added at room temperature to 
a stirred solution of the sulfonamide from Example 144, Step K0.18 g) in 
DCM (2 mL) tmder nitrogen. After 1.5 hours the mixture was poured into 
saturated aqueous sodium hydrogencarbonate (30 mL) and extracted with 
DCM (20 mL). The extract was filtered through a teflon membrane and 

20 concentrated. The residual oil was dissolved in pyridine (4 mL) with 

sulfamide (0.12 g) and refluxed under nitrogen for 18 hours. Solvent was 
removed by evaporation and the residue was partitioned between IM HC51 
(15 mL) and DCM (10 wiL). The organic layer was filtered through a teflon 
membrane and concentrated. Flash column chromatography, eluting with 

25 15% ethyl acetate - isohexanes, gave the title sulfamide (0.026 g, 16%) as 
a white powder, 6 (^H, 360MHz, CDCI3) 1.25-1.31 (IIH, m), 1.68-1.75 <8H, 
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m), 1.95-2.05 (2H, m), 2.35-2.45 (2H, m), 3.08-3.20 (4H, m), 3.42-3.60 ^IH, 
m), 4.62 (IH, s), 7.00 (IH, d, J=8), 7.07 (IH, s), 7.20 (IH, d, J=8); MS (ES+) 
403 ([MH]*). 

Example 149 [6SAE^9R/S,11B/S] 2',3%4%5,5%6,7,8,9,10.Decaliydro^(3- 
(2-pyrazinyI)-l,2,4-oxadiazol-5-yl)-5^propylspxroC6,9- 
methanobenzocycloocteiie-ll,3'-[l,2,5]thiadiazole] l%r-diozide. 




Prepared from the acid from Example 143, Step 7 (0.15 g) by the procediire 
10 of Example 140, using one treatment with 2-pyrazinamide oxime (0.07 g) 
in the first step. The title oxadiazole (0.023 g, 12%) was isolated as a 
white solid by preparative thin-layer chromatography, eluting with 10% 
methanol - D(DM., 6 (iR, 400MHz, d&-JmSO) 0.91 (3H, t, J=7), 1.00-1.10 
(2H, m), 1.52-1.60 (2H, m), 1.70-1.78 <2H, m), 2.35-2.40 (2H, m), 2.75-2.85 
15 (2H, m), 2.90 (2H, t, J=7), 3.20 (2H, «), 3.24-3.30 <2H, m), 7.42 (IH, d, J=8), 
7.77 (IH, s), 7.95 (IH, d, J=8), 8.00 (IH, s), 8.89-8.90<2H, m), 9.35 (IH, s); 
MS (ES+) 467 ([MH]+). 



20 



S5 



Example 150 [6S/R,9R/S,11B/S] 2'^%4%5,5',6,7,8,9,10-Decahydro^(3- 
(2-pyridyl)-l,2,4-oxadiazol-5-yD-S'-propylspiro[6,9- 
methanobezizocyclooctene-ll,3'-[l^^]<luadiazole] l%l'-dioxide. 




Prepared using the procedure described in Example 149, substituting^ 
pyridinamide oxime for 2-pyTazinamide oxime <S0%), 8 (iH, 4/OOMHZy 
CDCla) 0.99 <3H, t, J=7), 1.55-1.33 (2H, m), 1:67 (2H, tq, J=7, 7), 1.72-l.SO 



BMStXSCID: «WO OSSfiSSSAI I ^ 
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(2H, m), 2.46-2.51 (2H, m), 2.75-2.90 (2H, m), 3.04 (2H, t, J=7), 3.20-3.32 
(4H, m), 4.64 (IH, s), 7.29 (IH, d, J=8), 7.45-7.47 (IH, m), 7.88 (IH, ddd, 
J=5, 5, 1), 8.01 (IH, d, J=8), 8.08 (IH, s), 8.21-8.23 (IH, m), 8.85-8.86 (IH, 
m); MS (ES+) 466 (nVIHl+). 

Example 151. [6S/R,9R/S,llli/S] 2%3%4%5,5%6,7,8»9,10-decahydro-2- 
(3-(l>acetylpiperidin-4-yD-[lA4]ozadiazol-5-yD.5'-(2^^ 
tri£luoroethyl)-spiro[6,9-methaiiobenzooycloocteiie -11^'- 
[l,2^]thiadiazole] l%r-dioxide 



Step 1 ; l-acetylpipeiidme-4-carboxaxmdozime. 

l-Acel7li)ipeTidine-4-carbomtrile (300 mg, 1.96 mmol), hydrosylamine 
hjrdrochloride (204 mg, 2.94 mmol) and triel^ylamine (492 3.53 mznol) 
were combined in ethanol (10 ml) and heated mider reflux overnight. The 
solvent was removed in vacuo, and the residue triturated with etiianol to 
give the amidoxime as its hydrochloride salt (100 mg, 23%). 
mJz 186, 187. 
Step 2: 

i^,iV-carbonyldiimidazole (53 mg, 0.33 mmol) was added to a solution of 
carboxylic add from Example 104 (120 mg, 0.30 mmol) in DMF (3 mL) and 
stirred at room temperature for one hour. A sonicated mixture of 
amidoxime hydrochloride from step 1 (73 mg, 0.33 mmol) and Hiinig's base 
(114 \)ly 0.66 mmol) in DMF (3 xoL) was added and the reaction stirred at 
70''C overnight. The cooled reaction mixture was diluted with etiiyl 
acetate (25 mL), washed with water (4 x 25 mL) and brine (25 mL) and 
dried ^cdS04). The solvent was removed in vacuo. The residue (95 mg) 
was dissolved in THF (10 mL) and potassium ter^-butozide (1.0 M in THF; 
0.5 mL, 0.5 minol) was added. After stirring at room temperature for 65 
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hours, the mixture was poured into water -(25 mL) and extracted with 
ethyl acetate (2 x 25 mL). The combined organic layers were wa^ed with 
brine (25 mL), dried (Na2S04) and evaporated imder reduced pressure. 
The residue was purified by FractionLynx, after flash column 
5 chromatography and preparative TLC failed to remove impurities^ to give 
the title cyclic sulfamide (6 mg, 4% over 2 steps). 

6 (iH, 360MHz, CDCI3) 7.87-7.86 (2H, m), 7.27 (IH, d, J=8.6), 4.82 (IH, s), 
4.57 (IH, d, J=13.7), 3.91 (IH, d, J=13.3), 3.70 (2H, q, J=8.6), 3.45 (2H, s), 
3.34-3,22 (3H, m), 3,16-3.07 (IH, m), 2.93-2.77 (3H, m), 2.54-2.48 (2H, m), 
10 2.13 (3H, s), 2.13-2.06 (2H, m), 1.96-1.8K2H, m), 1.78-1,73 <2H, m), 1.36- 
1.27 (2H, m). m/z 554, 655, 656. 

GLOSSARY 



15 o/n - overnight 

DCM - dichloromethane 

PDC - pyridinium dichromate 

DMF - N,N-dimethylformamide 

DMSO - dimethylsulfoxide 

20 THP - tetrahydrofuran 

DIBAL - diisohulylaluminiiun hydride 

LAH - - lithixnn aluminium hydride 

MOM - meihoxymethyl 

TFA - trifluoroacetic acid 

25 TEA - triethylamine 

DMAP - 4-(dimethylamino)p3nridine 

Boc - t-hutoxycarbonyl 

DBPEA - diisopropylethylamine 

HBTU - 0-benzotriazol-l-yl-iSr,iy;iV^iSr-tet^ 

30 hexafluorophosphate 

DME - dimetiioxyethane 
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CLAIMS 

1. A compound of formula I: 




I 

5 wherein: 

A and B are independently selected from -CCSDp- ; 
-(GXY)qCY=C5Y(GXY)r-; -(GmiNRi9(CKYV ; 

-(C3XY),-C = CMCXY),- .(CXY)q-CY - qY-(CXY),. 

R6 



-(CXDq-N ^— (C5XY)r- 

and R**'^ N 



X represents halogen, R9 -0R9, -SR^, -SCOtR^o where t is 1 or 2, 
-OSO2R9, -N(R«)2, -C0R9, -CO2R9, -OCORio, -OCOaR", -CON(R9)2, 
-S02N(R9)2, -OS02N<R9)2, -NR9CORW, -NR9CO2RW or -NR9S02Ri'^ 

Y represents H or Ci-^aUyl; 
15 or X and Y together represent =0, =S, =N-ORiior =CHRii; 
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provided neither A nor B comprises raore than one -CXY- moiety 
which is other than -CH2-; 

Z completes an aromatic ring system of 5 to 10 atoms, of which 0 to 
3 are selected from nitrogen, o^gen and sulfur and the remainder are 
5 carbon, or Z completes a non-aromatic ring system of 6 to 10 atoms, of 

which 0 to 3 are independently selected from ox3^n, nitrogen and sulphur 
and the remainder are carbon; 

Zi completes a non-aromatic ring system of 5 to 10 atoms, of which 0 
to 3 are independently selected from o^gen, nitrogen and sulphur and 
10 the remainder are carbon; 

Z^ completes a 5- or 6*membered heteroaryl ring; 

p is an integer from 1-6; 

q and r are independently 0, 1 or 2; 

X and y are independently 0, 1 or 2; 
15 provided that at least one of A and B comprises a chain of 2 or more atoms, 
such that the ring completed by A and B contains at least 5 atoms; 

Ri represents H, Ci-4alkyl, or C2-4alkenyl, or Ri and R^s together 
may complete a 5-, 6- or 7-meiiibered cydic sulfamide; 

R2 represents H, Ci-ealkyl, Ce-ioaryl, Ce-ioarylCi^alkyl, Ca^cycloalkyl ' 
20 or Ca^acyl which is optionally substituted with a carboxylic add group or 
with an amino group; 

R^, R5 and R^ independently represent R^, halogen, CN, NO2, -OR^, 
-SR9, -S(0)tRio where t is 1 or 2, -N(R9)2, -COR^, -COaR®, -OCORio, 
-CH=N-ORii, -CON(R»)2, -S02N(R% -NRSCORW -NR9C02Ri^ 
25 -NRSS02R1<>, -CH=CHCH2N(RW)2, .CH2OR10, .CH2N(Rie)2, -NHCOCH2ORW 
or -NHCOCH2N(Ri«)2; 

R7 represents H or Bfi; or two R^ groups togeth^ with a nitrogen 
atom to which they are mutually attached may complete a pyrrolidine, 
piperidine, piperazine or morpholine ring; 
30 R8 represents Ci-ioalkyl, perfluoroCi-ealkyl, Ca-iocyclqalkyl, 

Ca-ecydoal^lCiJsalkyl, C2-ioalkenyl, C2-ioalkynyl, Ar or -Ci-^aB^j^Ar; 
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represents H or R^®; or two R® groups together with a nitrogen 
atom to which they are mutually attached may complete a p3^rroIidine, 
piperidine, piperazine or morpholine ring which is optionally substituted 
by R12, -COR12 or -SO2R12; 
5 R^^ represents Ci-ioalkyl, perfluoroCi-aalkyl, Cs-iocydoal^l, 

Ca-ecydoalkylCi-eaUrjrl, Ca-ioalkenyl, C2-ioalkynyl, Ce-ioaiyl, heteroaryl^ 
heterocydyl, C6.ioarylCi.ealkyl, heteroarylCi^allsyl, heterocydylCi-ealkyl, 
Ce-ioarylCa-ealkenyl, or heteroarylC^-ealkenyl, wherein the alkyl, 
cycloalkyl, alkenyl and alkynyl groups optionally bear one substituent 

10 selected from halogen, CFs, NO2, CN, -0R^\ -SRii, -SOsR^, -COR", 
-C02R1S -CON(Ri%, -OCOR12, .N(Rii)2 and -NRiiCORi^; and the aiyl, 
heteroaryl and heterocyclic groups optionally bear up to 3 substituents 
independently selected from halogen, NO2, CN, R^, -OR^i, -SRii, -S02R^, 
-CORi^ -CO2R", -CON(Rii)2, -OCOR12, .N(Rii)2 and -NR"CORi2^ 

15 Rii represents H or R^; or two R" groups togetiier with a nitrogen 

atom to which they are mutually attached may complete a heterocyclic 
ring system of 3-10 atoms, 0-2 of which (in addition to said nitrogen atom) 
are selected from O, N and S, said ring system bearing 0-2 substituents 
selected from halogen, CN, NO2, 0x0, R^, OH, OR^, NH2, NHR12, CHO,' 

20 CO2H, COR12 and CChR^; 

R12 represents Ci^alkyl which is optionally substituted with 
halogen, CN, OH, Ci^alkoisr^ or Ci^alkoxycarbonyl; perfluoroCi^alkyl, 
Cs-Tcycloalkyl, C^^lkenyl, Ca-ealkynyl, Ar, -Ci-ealkylAr, ArOCi-ealkyl or C- 
heterocyclyl whidi is optionally substituted with halogen, CN, Ci-ealkyl, 

25 OH, perfluoroCi^alkyl, C2-6acyl, Ci^alkoxy or Ci-^alkoxycarbonyl; 

Rw represents R«, -CORio, -CO2R10, -SO2R10, -CON(R9)2 or 
.S02N(R»)2; 

R^^ represents H, Ci-ioallsyl, perfluoroCi^aU^l, Cs-iocycloallgrlt 
Cs-ecycloaU^lCi^alkyl, C2.ioa]kenyl, Ca-ioal^nayl, Ce-ioaryl, heteroaryl, 
30 Ce-ioaiylCi^alkyl, or heteroarylCi-ealksrl, wherein the alkyl, cycloalkyl, 
alkenyl and alkynyl groups optionally bear one substituent selected from 



wo 02/36555 



140 



PCT/GBOl/04817 



halogen, ON, NO2, -OR^, -SR^, -S(0)tRfi where t is 1 or 2, -N(R7)2, ^OR^, 
-C02R^ -0C0R8, -CON(R7)2, -NR^CORS, -Ci-ealkylNR^CORs, -NR7CO2R8 
and -NR''S02R^, and the aryl and heteroaryl groups optionally bear up to 3 
substituents selected from Rs, halogen, CN, NO2, -OR^, -SR7, -1S(0)tR» 
5 where t is 1 or 2, -N(R7)2, -C0R7, .C02R^ -OCOR8, -CON(R7)2, -NR^CORs, 
-Ci-6al]grlNR7COR8 .NR7CO2R8 and -NR7S02R«; 

R15 represents H or Ci^alkyl; or R^^ and R^ together complete a 5-, 
6- or 7-membered cyclic sulfamide; 

each Ri^ independently represents H or R^^, or two R^^ groups 
10 together with the nitrogen to which they are mutually attached complete a 
mono- or bicyclic heterocydic ring system of 5-10 zing atoms iselected from 
C, N, O and S, said ring system optionally having an additional aryl or 
heteroaryl ring fused thereto, said heterocyclic system and optional fused 
ring bearing 0-3 substituents independently selected frY>m halogen, 0x0, 
15 NO2, CN, R12, -ORii, -SRii, -S02R^, -CORU, -C02Ri^ -CON(Rii)2, 
-OCOR12, .N(Rii)2 and -NRHQORi^; 

At represents phenyl or heteroaryl either of which optionally bears 
up to 3 substituents independently selected from halogen, CF3, NO2, CN, 
OCF3, Ci-ealkyl and Ci-ealkosQr, 
20 'Ixeterocydyl" at every occurrence thereof means a cyclic or 

polycyclic system of up to 10 ring atoms selected fit>m C, N, O and S, 
wherein none of the constituent rings is aromatic and wherein at least one 
ring atom is other than C; and 

'lieteroaryl" at every occurrence thereof means a cyclic or polycyclic 
25 system of up to 10 ring atoms selected from C, N, O and S, wherein at 

least one of the constituent rings is aromatic and wherein at least one ring 
atom is other than C; 

or a phcumaceutically acceptable ^alt thereof. 

30 2. A compoimd according to claim 1 wherein A and B are 

independently selected from: 
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-C5Xy-, -CH2CXy-, -CHsjCXyCJHa-, -CHaCH2GXyCHi8-, -CHssCH-, 
-CHaCH=CHCXy-, -CHaNRWCJXY-, -ClfeCHisNRisGXy-, 
-CH2CXYNKWCH2-, -CIXYCHiNRiscHa-, -NK"CXy-, 



5 




3. A compound according to claim 1 or daim 2 wherein X is 
selected from H, methyl, hydroxymethyl and COaEt, and Y is H or 
Ci-eal^l, or X and Y togethw represent =0, =N-OMe, sN-OEt, 

10 sN-OPh, =N-OCH2Ph or =CH2. 

4. A compound accordii^ to any previous daim selected from: 
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where w is 1 or 2, and pharmaceutically acceptable salts thereof. 
5. A compound according to claim 4 selected &om: 

10 



oeafisssAi t > 
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rV r1 




and 

n ni 

and pharmaceuticaUy acceptable salts thereof. 




IV 



6. A compoiind according to any previous claim wherein R2 is H. 

7. A compoimd according to claim. 1 of formula 1(A): 



>14 



O. R* 




10 



KA) 

wherein Ri* represents H, Ciniallsyl or C2.4alken7l; and R^ repres^ts H 
or Ci-ealkyl; or a pharmaceuticaUy acceptable salt thereof. 



8. A compound according to daim 7 of formula KB): 
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or a pheirmaceutically acceptable salt thereof. 

9. A compound according to claim 7 selected £rom: 

5 




where R and R^ are as indicated below: 



R 


R4 


dimethylamino 


H 


n-propylaxnino 


H 


cydopeniylamino 


H 


2-hydrozjcyclopentylaiiuno 


H 


methylamino 


H 


ethylamino 


H 


isopropylamino 


H 



BNSOoao: <wo osassssAi i > 
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R 


R« 


t-butylamino 


H 


n-butylaxnino 


H 


propargylamino 


H 


allylamino 


H 


sec-bulylamino 


H 


2--metho27ethylaixiino 


H 


cydopropylamino 


H 


cvclobutvlamino 


H 


cyclohexylamino 


H 


2y2,2-trifluoroethylamino 


H 


n-propylamino 




c-ou^iAiuino 




n-propylamino 


Me H 


cydobulylainmo 


\ — / ^ O 


(^dobutylamino 




(^clobutylamino 


PhCH20- 


2,2,2-trifluoroethylamino 


PhCH20- 


c^clobutylamiiio 




cyclobutylanuiio 


/ — ^ 




2,2,2-trifluoroethylaiiiino 
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B 


R4 


2,2,2-trifluoroetihylamiiio 




2,2,2-trifluoroeihylaimno 


MeOCO- 


2,2,2-trifluoroethylamino 




2,2,2-trifluoroethylamino 




2,2,2-trifLuoroethylainmb 




2,2,2-trifluoroeihylamino 




i^dobutylamino 


PaC-^^N-^s,^^ 



and pharmaceutically acceptable salts thereof. 

10. A compound according to claim 1 of formula KG): 

5 




KC) 

wherein z is 1, 2 or 3; or a pharmaceutically acceptable salt thereof. 



BMSCXX^tO: «WO OassSSSAI I » 
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11. A compoimd according to claim 10 of formula 1(D): 




1(D) 

wherein: 

R2a represents H or C2-6acyl which is optionally substituted with a 
carbo^Uc acid group or with an amino group; 
or a pharmaceutically acceptable salt thereof. 



10 



12. A compound according to claim 10 selected firom: 



HN. ^ 



and 





PhCHgO 

and pharmaceutically acceptable salts thereof. 




13. A compound according to embodiment <A) in claim 12 
15 wherein: 

R2 is H, Ri* is n-propyl, and is selected firom 3-p3^dyl, (pyridin-3- 
yl)metho^, -COaMe, 2-(pyridin-2-yl)etho^, 3-(morpholin-4-yl)propyl, 
-CH2OH, -CHO, -CH=CHC02Me, 3-[(4-methyH,2,4-triazol-3-yl)thiolprop- 
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l-enyl, -CN, 5-(4-fluorophenyl)oxazol-2-yl, 5-(4-fluorophenyl)-l,3,4- 
oxadiazol-2-yl, 3-(pyridin-2-yl)-l,2,4-oxadia2ol-6-yl, 3-pyrazinyl-l,2,4- 
oxadiazol-5-yl, -CH2=CHCH20H and 5-(4-fluorophenyl)pyra2ol-3-yl; or 
R2 is H, is n-propyl, and is .CH=CHCH2N(Ri«)2 where 
5 -NCR^6)2 is selected from morpholin-4-yl, 4-trifluoromethylpiperLdin-l-yl, 
4,4-difluoropiperidin-l-yl, 4-carbanioylpiperidin-l-yl, 4- 
ethosycarbonylpiperidin-l-yl, 4-carboxypiperidin-l-yl, 4-hydroxypiperidin- 
1-yl, 1,2,3, 6-tetrahydropyridinyl, 5-aza-2-oxabicyclo{2.2,l]hept-l-yl, N- 
[(furan--2-yl)inethyl]aimno, N,N-bis(2-methoxyethyl)a33Qino, N-(indan-l- 

10 yDamino and N-[(p3nridin-2-yI)methyl] amino; or 

R2 is H, Ri* is n-propyl, and R* is-OCH2CH2N(Rii)2 where -N<Rii)2 is 
selected from morpholin-4-yl and 2-oxo-imidazolin-l-yl; or 

R2 is H, R14 is 2,2,2-trifluoroethyl and R* is selected from -OH, 
.C02Me, -CH2OH, -CHO, -CO2H, .CH=CHC02Me, -CH=CHC02H, 

15 -CH=CHCH20H, -CH=N-OH, -CH=N-OEt, -CH2CH2C02Me, 

-CH2CH2CO2H, (morpholin-4-yl)methyl, 2-(imidazoH-yl)ethoxy, 3-<4- 
trifluoromethylpiperidin-l-yl)propyl, -CH=N-0CH2Ph, -CH=N-OCH2(4-P. 
C6H4), -CH=N-OCH2(4-CP3-C6H4), 3.pyrazinyH,2,4-oxadiazol-S-yl, 3^4- 
fluorophenyl)-l,2,4-oxadiazol-5-yl, 3-(pyridin-5-yl)-l,2,4-oxadia2ol-5-yl, 

20 -CH=N-OCH2(2-F-C6H4), -CH=N.OCH2CH=CH2, , -CH=N.OCH2(3-F.C36H4) 
and -CH=N-OCH2(2,4^-Ca-C6H3); or 

R2 is H, R14 is 2,2,2-trifluoroethyl and R4 is -CH=CHCHs^<Ri6)2 
where -N(R^^)2 is selected from morpholm-4-yl, 4-trifluoromethylpiperidin- 
1-yl, 5-aza-2-oxabicyclo[2,2,l]hept-l-yl, 4,4-difluoropiperidin-l-yl, 4- 

25 hydro^-4-trifluoromethylpiperidin-l-yl, 4-methylpiperidin-l-*yl, 3-oxo-4- 
phenylpiperazin-l-yl, 3-oxo-4-cyclohexylpiperazin-l-yl, 3-oxo-piperazin-l- 
yl, N-(tetrahydrofiiran-3-yl)aniino, N-methyl^N-(tetrahydrofuran-3- 
yDamino, N-(tetrahydrop3nran-4-yl)amino, N-methyi-N-<tetrahydropyran- 
4-yl)ainino, N-(dioxanylmethyl)ainino, N-[(tetrahydropyran-2- 

30 * yDmethylJamino, 3-hydro3grpiperidin-l-yl, 5-aza-2-oxabicyclof6,4.0]Tindeca- 
7,9,ll-trien-5-yl, 2-<phenoxymethyl)morpholin-4-yl, N-K4- 
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phen7lmorpholin-2-yl)meth7l]aznino, 3,3-difluoropyzTolidin-l-yl, N-(2,2,2- 
trifluoroetliyDamino and 3-(p3nridin-3-yl)pyrrolidin-l-yl; or 

R2 is H, R14 is 2,2,2-trifluoroethyl and R4 is -OCH2CHijN(Rii)2 where 
N(Rii)2 is selected from moipholin-l-yl, 4-acetylpiperazin-l-yl, N-(2- 
5 methoxyethyDamino, N-[(iMophen-2-yl)methyl]aminOy N-[(pyridin-3- 
yDmethyllaminOy NKmetho2ycarbonylmethyl)amino, 3-oxo-4- 
phenylpiperazin-l-yl and 4-trifluoromethypiperidin-l-yL 

14, A pharmaceutical composition comprising one or more 
10 compotmds according to any previous claim and a pharmaceutically 
acceptable carrier. 

16. A compound according to any of claims 1-13 for use in a 
method of treatment of the human body. 

15 

16. The use of a compound according to any of claims 1-13 in the 
manufacture of a medicament for treating or preventing Alzheimer's 
disease. 

20 17. A method of treatment of a subject suffering from or prone to 

Alzheimer^s disease which comprises administering to that subject an 
efifective amount of a compound according to any of claims 1-13. 
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